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ABSTRACT

NO SUCH THING AS A FREE LUNCH? A THREE PART ANALYSIS OF
FREE SCHOOL MEAL PROGRAMS UNDER THE COMMUNITY
ELIGIBILITY PROVISION
Rebecca A. Davis
A. Brooks Bowden
Traditional federal school meals help mitigate food insecurity among students (Hinrichs,
2010) but do not fully eliminate it. The Community Eligibility Provision (CEP) is a federal
attempt to expand access to school meals in areas of targeted need. Schools that opt into
CEP offer meals at no cost to all students regardless of individual need, thus replacing free
and reduced-price meal applications. However, by virtue of the funding design, schools
with lower levels of documented poverty are financially disincentivized from participating
in CEP and despite promising benefits, many of these schools do not take up the program.
Importantly, even though these schools demonstrate “lower” need, their needs may still
be persistent and severe as qualification standards may under-diagnose poverty, especially
in specific communities. I conduct a three-part analysis of CEP. Part one is a systematic
review of existing CEP literature. CEP has shown promise in initial research to benefit
students with positive outcomes on student participation in meal programs, improved
nutrition quality, improved test scores, and improved attendance and taken cumulatively,
indicate a reduction in anti-poverty stigma. In part two, I conduct a novel analysis of
schools that opt into CEP before subsequently opting out. I find that students miss more
school when CEP is taken away, an effect driven largely by students who are economically
disadvantaged. In part three, I analyze the economic implications of policy proposals that
expand or contract CEP. Results indicate that CEP could be expanded to provide access to
nearly 20 million more students with a net federal school meal expenditure change of
iv

between 11-15.3%. Taken together, CEP is a program that benefits economically
disadvantaged students in spite of a sliding scale finance schedule that disadvantages
schools. Policy changes that would improve this sliding scale feature are reasonably
feasible and would impact millions of economically disadvantaged students. These
analyses are timely, given recent interest in the expansion of CEP and have the potential
to contribute to important conversations on the future of federal school meal policy.
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Chapter 1:

Introduction: The Community Eligibility Provision, The First US Universal
Free Meal Program

Discussions about school reform rarely mention school meals. School lunch is the
thing that happens between lessons, outside of the classroom, and separate from the rest
of the school day. While school meals are taken for granted, we only need to think back
to a time when we tried to do some sort of cognitive task on an empty stomach to
consider their vital importance to student wellbeing, educational effectiveness, and
efficiency. In this dissertation, I investigate the federal school meal innovation known as
the Community Eligibility Provision (CEP). CEP represents the United States’ first largescale departure from the means-tested “free and reduced-price” system that has been in
place since the 1960s. CEP allows schools with a high level of demonstrated poverty to
offer meals at no cost to all students, regardless of a student’s individual status. In this
sense, CEP is a version of “universal free meal programming” where all school meals are
free to all students, although it is only available in targeted high-need schools, rather
than in all schools nationwide. Universal free meal policy proposals have garnered
substantial interest recently in state and federal discourse (Universal School Meals
Program Act, 2019), making the study of CEP particularly timely and policy relevant.
CEP has a similar goal to status quo federal school meal programs in that it seeks
to partially address student food insecurity, which was estimated to affect 17% of US
children pre-COVID-19 (Feeding America, 2019) with higher rates during the COVID-19
pandemic (Bauer, 2020). However, by design, CEP is also meant to represent departure
from the free and reduced-price system in four distinct ways. First, CEP is meant to
reduce the administrative burden on schools from the collection, organization, and
auditing of free and reduced-price applications and the daily meal accounting process,
instead streamlining these processes substantially. Second, by removing the individual
1

student to school transaction, the accrual of unpaid “meal debt” by families and the
associated efforts by the school to collect this debt is eliminated. Third, CEP buffers
students who may not qualify for free meals from food insecurity that can arise from
issues such as household income volatility, familial hesitancy to apply for the program,
or marginal eligibility. Lastly, by removing the identifying labels of “free” or “reducedprice” meal-eligible and offering meals to all students, CEP is theorized to reduce the
anti-poverty stigma that can be associated with the status quo system.
In this chapter, I begin by describing a few contexts that frame the emergence
and relevance of CEP and related policy debates. I begin with the state of childhood food
insecurity in the United States and its effects on the wellbeing and academic
achievement of students. I briefly address the debate about schools’ roles in mitigating
food insecurity, which is critical in informing research questions on the impacts of CEP
on academic outcomes. Next, I offer a brief review of the history of school meal policy in
the United States that informs the emergence of CEP policy. I then turn to the details of
the CEP policy and the program’s uncertain future. Lastly, I briefly describe the three
chapters that make up the analytical sections of this dissertation.
Childhood Food Insecurity in the United States
In this dissertation, I define the term food insecurity using the widely accepted
definition by the American Institute of Nutrition working group as existing “whenever
the availability of nutritionally adequate and safe foods or the ability to acquire
acceptable foods in socially acceptable ways is limited or uncertain” (Andersen, 1990, pp.
1560). The term hunger is distinct from food insecurity and is simply defined as “the
uneasy or painful sensation caused by a lack of food, [which] is in this definition a
potential, although not necessary, consequence of Food Insecurity” (Andersen, 1990, pp.
1560).
2

Student food insecurity is intuitively a barrier to physical and mental wellbeing,
learning, and development (Alaimo et al., 2001; Cook et al., 2004). Childhood food
insecurity is not only a problem in the developing world, but also in wealthy nations
including the United States, where 17% of children were estimated to be food insecure in
2017 (Feeding America, 2019). Children who are food insecure may experience lower
academic achievement (Gassman-Pines & Bellows, 2018; Cotti et al., 2018) and
decreased cognitive development (Eicher-Miller et al., 2009). They are more likely to
need special education services (Kleinman et al., 1998), to struggle with interpersonal
skills (Howard, 2011), to be both perpetrators and victims of bullying (Edwards & Taub,
2017), and to have higher instances of discipline problems (Gennetain et al., 2016) and
suicidal ideation (Alaimo et al., 2001).
A suite of social safety net programs exist to help alleviate childhood food
insecurity, including the Supplemental Nutrition Assistance Program (SNAP, formerly
“food stamps”), the Supplemental Nutrition for Program for Women, Infants, and
Children (WIC), and school meal programs. The National School Lunch Program (NSLP)
represents the second largest federal food assistance program in the United States
(second to SNAP; USDA, n.d.). The NSLP has been demonstrated to help to mitigate
food insecurity among students (Henrichs, 2010; Arteaga & Heflin, 2014) as has the
smaller federal School Breakfast Program (SBP; Bartfield & Ahn, 2011). School meals
serve as a buffer when other benefits, such as SNAP, run out towards the end of the
month (Laurito & Schwartz, 2019). Additional positive outcomes from school food
include the potential to improve academic achievement (Dotter, 2013; Frisvold, 2015;
Hinrichs, 2010; Imberman & Kugler, 2014; Schwartz & Rothbart, 2017), cognitive
functioning (Wesnes et al., 2012), and behavior (Gordon & Ruffini, 2021).
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However, these federal programs do not fully eliminate food insecurity. By virtue
of their means-tested eligibility requirements (discussed at length later in this chapter)
and the volatile nature by which material hardship affects some families (Ashworth et al.,
1994; Morduch & Siwicki, 2017), some students may slip through the eligibility cracks,
for example, if an unforeseen circumstance results in a period of food insecurity yet the
student remains ineligible for school meals. Additionally, some students may not qualify
for free meals because food insecurity and other material hardships and poverty do not
necessarily perfectly correlate (Anderson et al., 2016; Gershoff et al., 2010), and a
student may be food insecure if there is a different issue in the home, such as addiction
or a custody dispute, yet not receive free meals. Relatedly, the federal poverty line is not
adjusted for regional cost of living; the eligibility threshold for free school meals in 2019
for a family of three was $27,729 (Federal Register, 2019), regardless of whether that
family lived in a low- or high-cost area. Even if eligible, some families that could benefit
from the program do not take it up, for example, immigrant families who worry that
taking federal services will provoke deportation (Kaushal et al., 2013; Bovell-Ammon et
al., 2019) and families in rural areas where pride may be a barrier to service take-up
(Parsi et al., 2009; Hirshl & Rank, 1991).
Even when a student is deemed eligible, they may not take meals regularly
because of anti-poverty stigma (Mirtcheva & Powell, 2009), and elementary students are
more likely to take meals than their middle or high school peers (Moore et al., 2009). In
some cases, the program may even cause harm, especially when a student attempts to
receive a meal without adequate funds to pay, as can be the case for students who are
eligible for reduced price or paid meals. Students who do not have enough money to pay
are subject to incurring “meal debt” or a negative balance that their family becomes
responsible for. In some districts, meal debt can be sent to a collections agency or can
4

serve as a barrier to participation in school activities such as field trips, sports, or even
graduation (Shah, 2012). These students can also experience “lunch shaming,” which is
the practice of punishing the student for an unpaid meal. Examples of lunch shaming
include throwing away the student’s meal in front of their peers, marking the student
with a rubber stamp or sticker, or having the student perform chores to work off the cost
of their unpaid meal (Shah, 2012).
Universal free meal programs, such as CEP—the subject of this dissertation—
attempt to avoid these harms by removing the transactional exchange between the
student and the school and instead offering meals to all students at any time.
The School’s Role in Mitigating Food Insecurity
There have been several diverse objections to school meals throughout history;
however, two related themes emerge: first, that it is beyond the role of schools; and
second, that the provision will lead to dependence on social welfare. For example in the
early twentieth century the New York City School Board felt that school food was outside
of the purview of schools, a sentiment summarized by Ruis (2017):
responsibility for the feeding of children resided in the home and should not
become a public burden; it was not the duty of the public schools to feed children
any more than it was to house or to clothe them. (Ruis, 2017, p. 62)
Similarly, the Visitation Aid Society feared the potential to “do lasting harm to parents
and children by making them dependent” in response to a breakfast program in Chicago
(as quoted in Ruis, 2017, p. 34). These sentiments are still reflected in discourse today.
For example, in an opinion piece for The Hill, Teresa Mull of School Reform News writes
that
feeding a child is the fundamental duty of a parent… what needs to happen is a
reduction in the size and scope of the federal safety net. Those that don’t need it
5

need to be cut of immediately, those who do need to be weaned off. (Mull, 2017,
paragraph 13)
The Heritage Foundation similarly writes that
policymakers need to put a stop to this continued effort to push for universal free
school meals. Welfare shouldn’t be turned into an entitlement program for the
wealthy. Nor should the federal government try to create greater dependence on
government, which is exactly what the Community Eligibility Provision [CEP]
does. (Bakst & Butcher, 2021, paragraph 9)
Yet these concerns of entitlement are largely unfounded. Reliance on social safety
net programs, such as SNAP, WIC, and the school meals programs have not been shown
to keep families in poverty or diminish parental participation in the workforce (see
Banerjee et al., 2017). In fact, exposure to social safety net programs in childhood
improves a host of adult outcomes (Bailey et al., 2020; Hinrichs, 2010), while
investments in early childhood wellbeing offer substantial economic returns to society
from increased wages, reduced participation in the criminal justice system, and other
cost savings (Heckman, 2011; Hoynes & Schanzenbach, 2018).
Further, debate over whether schools should be responsible for student wellbeing
is ultimately moot given the reality that students come to school without proper
nutrition, and thus less prepared to learn. If schools are to function efficiently, then they
must be equipped to address food insecurity. William Maxwell, the first superintendent
of New York City schools, characterized the logical concern that food insecure children
cannot fully engage; “[William Maxwell] knew that thousands of children came hungry
to school each day and that stomach pains gnawed at them as they tried to study; he
thought providing cheap lunches in schools the ‘most pressing of all school reforms’”
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(Maxwell, 1907, as quoted in Tyack, 1974, p. 179). With upwards of 17% of US children
experiencing food insecurity (Feeding America, 2019), this concern remains today.
A Brief History of School Meal Policy
US school children began to have access to school meals as early as the late 1800s
when charity groups offered hot lunches via schools in an effort to improve the wellbeing
of urban children from low-income households. However, the program was not made
federally official until the NSLP began in 1946 with the passage of the National School
Lunch Act (1946). The NSLP was originally designed as an agriculture program, an
identity it maintains today as it is and has always been overseen by the US Department
of Agriculture (USDA), rather than by an education or social safety net agency.
The original NSLP charged all students for their meals at the same rate,
regardless of need, and ran unchanged until the 1960s. A USDA-commissioned study of
the operation of the program found that students from poor households and students of
color were dramatically underserved by the program (Levine, 2008). Broadened
awareness of this stark problem, combined with the larger political atmosphere of the
1960s, led to the passage of the 1966 Child Nutrition Act (CNA), which mandated the
feeding of children from poor households, provided additional funding, and piloted the
SBP. The CNA introduced the “free and reduced-price system” that is still largely in place
today. Under this system, students whose families apply become eligible for free meals if
they earn less than 130% of the poverty line, while families with incomes of 185% of the
poverty line or less are eligible for reduced price meals. Students from families with
incomes above 185% of the poverty line or who did not fill in the application form are
able to purchase meals from the cafeteria.
This means-tested design deviates from much of the rest of the US education
system in that it offers services for free only to some students, while others are charged.
7

It also differs from the school meal programs of many other nations, where meals are
available to all students for free as part of the package of educational services offered to
students. Students receive free meals in India (Chutani, 2012) and South Korea (Altindag
et al., 2020) as well as in much of Scandinavia (Persson Osowiski & Fjellström, 2019)
and Latin America (World Food Programme, 2017). In Great Britain, the school meal
program was designed to provide nutritious lunches to all students in a warm and
collegial environment and as an integral part of the school day until the 1980s when the
program was rolled back under neoliberal welfare reforms (Vernon, 2005).
At several points in history, advocates and lawmakers have pushed for universal
free meals. Advocates claim that by offering universal free meals, rather than the meanstested free and reduced-price system, fewer food insecure students will “slip through the
cracks,” anti-poverty stigma will be reduced, and overhead from the administration of
the means-tested program will be reduced (see FRAC, 2021). Recent discussions of
universal free meals are not new, as universal free meals have been seriously discussed at
multiple points in the program’s history. Debate over the development of the National
School Lunch Act in the 1940s included a faction that advocated for framing of the
program as an education intervention that would have been universally free and situated
as a domain of education bureaucrats, rather than of agriculture, as others proposed
(Levine, 2008). However, passage of school meal policy relied on bi-partisan support
and was ultimately passed as a paid program housed at the USDA to ensure conservative
support, including that of Richard Russell, a leader of the Southern Democrats and the
namesake of the act’s full title: the Richard B. Russel National School Lunch Act (1946).
Russell’s opposition to the universal program was grounded in opposition to any action
that moved towards a federal education agency or federal involvement in education for
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fear that federal involvement would be a foot in the door for federally mandated
desegregation (Levine, 2008).
Advocacy for universal free meals was again taken up in the 1960s by an alliance
of groups including a group of liberal women’s organizations called the Committee on
School Lunch Participation (CSLP). In 1968, the CSLP commissioned a study that again
found pervasive racial and economic discrimination in the NSLP and a drastic
underserving of students in need (Committee on School Lunch Participation [CSLP],
1968). The CSLP wrote “the most cherished myth is that no child who really needs a
lunch is allowed to go hungry” (CSLP, 1966, as quoted in Levine, 2008 p. 132). As a
result of this study, the women of CSLP proposed a national universal free meal program
that would provide free lunch to all students, regardless of need; this was the only
solution they found with the potential to guarantee that students in need would be able
to access meals at school. The CSLP report was joined in this effort by prominent
advocacy organizations including the Poor Peoples Campaign, the Black Panthers, and
the Catholic Conference. The National Association for the Advancement of Colored
People (NAACP) Legal Defense Fund used the CSLP’s report to threaten to sue the USDA
unless they reformed the funding, identification, and distribution practices to be
consistent with civil rights laws. While this increased pressure from a variety of unlikely
allies did eventually lead congress to modestly expand funding and programming for
school meals, it stopped short of achieving a universal free meal program.
Despite the efforts of universal free meal advocates, the “free and reduced-price”
system has remained intact and unchanged since the 1960s. However, in 2010, the
Healthy and Hunger Free Kids Act (HHFKA) finally broke gridlock with the invention of
the “community eligibility provision,” which allowed the targeted replacement of the free
and reduced-price system with universal free meals available to all students, effectively
9

offering universal free meals in some schools. The CEP program, which officially rolled
out to all schools nationwide in 2015, is available to schools that are able to document
high levels of poverty. Additionally, the HHFKA ushered in new nutrition regulations
that rolled back some of the 1970s era changes with regard to highly processed foods and
substantially improved the nutritional quality of school meals (Hecht et al., 2020;
Johnson et al., 2016; Smith et al., 2016). Repeated assessments have shown that the
HHFKA nutrition regulations did not have a negative effect on students’ enjoyment of
meals (Turner & Chaloupka, 2014) and that participation in meal programs increased
(Mansfield & Saviano, 2017; Vaudrin et al., 2018).
The Community Eligibility Provision
CEP was authorized in the 2010 Healthy and Hunger Free Kids Act but was not
available to all schools until 2015, following a pilot period in which the program was only
offered in select states from 2011–2014. Eligible schools elect into the program; no
schools are automatically enrolled. Schools that opt in stop collecting free and reducedprice applications and may not collect student meal fees from any student, instead
offering meals to all students free of charge. Schools account for the number of meals
that they serve and submit these counts to the federal government for reimbursement.
To be eligible for CEP, a school must identify 40% or more of their student
population as experiencing poverty using a metric known as the identified student
population (ISP). The ISP is the proportion of students that are from households that
participate in social safety net programs, including SNAP and Temporary Assistance for
Needy Families (TANF), students that are in foster care, and students that meet other
less common qualification standards. The ISP is a higher threshold than free and
reduced-price meal figures, thus the two figures are not directly comparable. However,
the USDA uses a multiplier of 1.6 to approximate a CEP schools’ free and reduced-price
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rate. Using this multiplier, a school with an ISP of 50% would approximate a free and
reduced-price eligible population of 80%.
Schools with an ISP of 62.5% or higher are federally reimbursed for 100% of the
meals that they serve. Schools with an ISP between 40%–62.5% are eligible but are only
reimbursed for some of the meals served, based on a sliding scale proportionate to their
ISP, and must self-fund the rest using school resources. An ISP of 40% is roughly
equivalent to a free and reduced-price eligible population of 64%, which is considered
high need by most educational metrics. For example, the National Center for Education
Statistics designates schools with a free and reduced-price population of between 50.1%–
75% as mid–high poverty (US Department of Education, 2021). This sliding scale
reimbursement system leaves schools with lower levels of documented poverty
financially disincentivized from participating. Take up of CEP is far from universal; as of
2016, half of eligible schools used the program with lower rates at the lower end of the
ISP-based eligibility spectrum (Segal et al., 2016). Importantly, some schools that
demonstrate lower ISP documented need may still experience persistent and severe need
as the ISP may under-diagnose poverty, especially in specific communities such as
immigrant and Hispanic populations, where take up of the programs that generate the
ISP is lower (Bovell-Ammon et al., 2019; Kaushal et al., 2013).
CEP is technically not in effect at the time of writing this dissertation. During
school shutdowns in early 2020, CEP and its in-school meals were replaced with USDAgranted emergency waivers that allowed all schools to offer meals for pick-up or delivery
to all students regardless of the eligibility status of the household or the school. Further
waivers were granted allowing all schools to offer free meals to all students at a 100%
federal reimbursement rate upon schools’ reopening. These waivers will remain in place,
effectively offering nationwide universal free meals, until the end of the 2021–22
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academic year. With no action from Congress or the USDA, CEP will restart in the 2022–
23 school year. However, there are several opportunities to change the program in the
coming year, as Congress is presently debating a bill that would expand CEP by reducing
the ISP eligibility threshold and increasing the reimbursement rate (See Subtitle E—
Child Nutrition and Related Programs, Sec. 24001. Expanding Community Eligibility,
introduced by Rep. Roberts into budget reconciliation, 2021). Additionally, support for
continuing nationwide universal free meals is gaining momentum with two states
passing state-level universal free meal plans in 2021 (California and Maine), although it
is unclear how viable this policy is nationally.
CEP Analyses
The goal of this dissertation is to build upon what is known about CEP. This
dissertation addresses three primary questions: 1) What documented effect does CEP
have on student outcomes? 2) Does CEP have an effect on student outcomes in schools at
the margins of CEP eligibility? And 3) How many students would be affected and what
would it cost if CEP policy was expanded? The dissertation includes three analytic
chapters that address each of these questions.
Chapter Two: CEP Literature Review
As will be discussed in Chapter Two of this dissertation, CEP has shown promise
in initial research to benefit students with positive outcomes on student participation in
meal programs, improved nutrition quality, improved test scores, and improved
attendance rates while descriptive evidence points to a reduction in anti-poverty stigma.
In this chapter, I identify gaps in the existing CEP and universal free meal policy
literature. To supplement the relatively limited research on CEP given the program’s
brief tenure (beginning nationwide in 2015), I also include a summary of relevant
research on similar school meal programs.
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Chapter Three: Analysis of CEP Effectiveness in Schools at the Margins of
Eligibility
Given the promise of the CEP program, it is worth understanding how potential
expansion of the program would affect students in schools that are precariously eligible
for CEP by virtue of the policy’s design, either by receiving low reimbursements from the
federal government or by some other feature of the policy design. To explore this, in
Chapter Three, I conduct a novel analysis of schools that opt into CEP before
subsequently opting out using a difference in differences strategy. I find that CEP holds
promise to benefit students in these marginally eligible schools, potentially lending
credence to proposals to expand CEP eligibility. Interestingly, consistent with prior
literature on CEP, students who would be eligible for free meals under either CEP or the
free and reduced-price system experience greater harm when CEP is taken away,
indicating the potential presence of a stigmatizing effect from the means-tested free and
reduced-price meal system, although more research is needed to understand the
underlying mechanisms.
Chapter Four: Analysis of Proposed CEP Policy Changes
In Chapter Four, I conduct a policy analysis of several proposed changes to CEP,
including both expansions and contractions. In this analysis, I estimate the number of
students that would be affected by various changes and what the federal cost would be. I
further predict how these changes would shift costs between families and the federal
government.
Potential Policy Impact
These analyses are timely, given that the pending federal Child Nutrition
Reauthorization is expected to be taken up by Congress in 2022. In its American
Families Plan, the Biden administration has proposed expansions of CEP (these
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expansions are specifically analyzed in Chapter Three), while conservative opponents
have suggested restricting the program (Bakst & Butcher, 2021). CEP itself is presently in
a de facto holding pattern, as the 2010 HHFKA that authorized the program has
technically expired. COVID-era USDA-granted waivers have effectively made the
program temporarily obsolete, instead replacing it with universal free meals for all
students nationwide until the end of the 2021–2022 school year, yet these waivers will
expire. This work has the potential to contribute to important conversations on the
future of federal school meal policy.
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Chapter 2:

The Community Eligibility Provision and Student Impacts: A Systematic
Review

Despite its position as an economic superpower, the United States has a
substantial number of food insecure children, with pre-pandemic childhood food
insecurity estimated to impact 17% of children (Feeding America, 2019), thus making the
provision of food an important part of the school day. School meal programs include a
suite of federal and local programming. Federally, US public K–12, charter, and private
schools1 can access the long-running federal school breakfast and school lunch
programs. These programs allow schools to offer meals to students at free, reducedprice, or paid rates depending on the student’s family’s income.
The Community Eligibility Provision (CEP) is a recent federal alternative to the
traditional individually means-tested free and reduced-price meal programs and allows
schools in areas with high levels of poverty to offer free breakfasts and lunches to all
students regardless of the student’s individual level of need. CEP represents a middle
ground between the traditional means-tested free and reduced-price system and a
nationwide universally free meal program where all school breakfasts or lunches would
be offered at no cost to students in all schools. While CEP offers free meals universally
within participating schools, it stops short of being a fully federal universal free meal
program because of its targeting of only schools in high poverty areas. Locally, many
school districts offer additions to the federal school programming, often in partnership
with local non-profits, including food to take home on weekends and vacations, school-

Federal meal programming is mandated and nearly universally offered in public K–12 schools
nationwide. While charters and private schools are able to access federal free meal programs, they
are not mandated to do so, and many do not offer meals at all or do so outside of the federally
administered program.
1
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based food pantries, and innovative methods of serving federally funded food such as
breakfast via grab-and-go kiosks or served in the classroom.
This systematic review offers an analysis of the ways in which CEP has been
shown in current research to affect students. As the first widely available universal free
school meal program in the United States, CEP has been theorized to impact students by
directly improving their food insecurity, nutrition, physical and mental wellbeing, by
improving school climate, and, via these channels, by improving academic and
behavioral outcomes. To date, no systematic review has explored the outcomes from the
studies of CEP that have emerged since its nationwide rollout between 2011–2015. I
begin this chapter with a discussion of existing school pre-CEP school meal research on
programs with relevance to CEP. Next, I synthesize the existing body of research on
student outcomes in the context of existing research on US school meal programs. This
systematic review addresses of CEP research two research questions:
RQ 1.1 What documented effect does CEP have on student outcomes?
RQ 1.2 What proposed or theorized effects of CEP on student outcomes are not
yet well understood?
There has been a notable uptick in interest in universal free school meal policies
in the United States in recent years including interest in expansion of the CEP policy.
With the abrupt disruption of COVID-19 to school meal access, the issue of childhood
food insecurity received an added level of attention as an important educational
resource.
To inform effective and efficient school food policy formation, a clear
understanding of the available evidence is warranted. The systematic understanding of
the evidence on the impacts of CEP on students is of particularly timely salience given
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ongoing debates on the future of CEP (see for example the American Families Plan,
2022).
To inform the landscape in which the CEP policy exists I begin with background
information on the state of childhood food insecurity in the US and present a brief
discussion of existing research on food insecurity and pre-CEP school meal programs in
the United States. I then present the systematic review including the methods used to
synthesize the CEP literature and the results of this synthesis. I conclude by briefly
discussing policy implications.
Food Insecurity in the United States
One foundational goal of school food programming broadly is to mitigate food
insecurity. Although this is not the only role school meals can play, it is an important one
given that estimates of food insecurity rates among households with children indicate
that many US students experience food insecurity and that the issue is insidiously
persistent.
Childhood food insecurity surged following the Great Recession with national
rates as high as 21.3% (Bauer & Shanzenbach, 2018). By 2019, childhood food insecurity
had slowly yet steadily declined to 14.2%, the lowest it had been in 20 years (Feeding
America, 2020). During the COVID-19 pandemic, childhood food insecurity surged
again, spurred by a dynamic set of pandemic era economic disruptions and the suddenly
limited access to school meals, with rates as high as 30% nationally (Schanzenbach &
Pitts, 2020a). This hardship disproportionately affected racially minoritized groups, with
rates of 36% and 40% for Hispanic and Black families respectively (Schanzenbach &
Pitts, 2020a).
Childhood food insecurity affects low-income families more severely, with rates
of food insecurity in households with children during the early pandemic at rates of 79%
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and 60% for families with incomes of less than $20,000 per year and between $20,000
and $39,000 per year respectively (Schanzenbach & Pitts, 2020b). Notably, rates of food
insecurity in households with children were not zero in any income bracket for the same
timeframe, with rates of 7%–29% for households in higher income brackets
(Schanzenbach & Pitts, 2020b).
Food insecurity is notoriously difficult to measure, particularly among children
(Webb et al., 2006). Surveys, such the US Census Bureau’s Current Population and
Household Pulse surveys that are used to estimate the above figures, may be downwardly
biased given the sensitive nature of childhood food insecurity (Fram et al., 2012). Thus,
estimates of childhood food insecurity may underestimate the actual number of US
children that are food insecure at a given time.
Food insecurity is harmful to students across a number of domains including
physical and emotional wellbeing, learning, behavior, and physical and mental
development (Alaimo et al., 2001; Cook et al., 2004; Ke & Ford-Jones, 2015; Shankar et
al., 2017). Children who are food insecure have poorer health outcomes than their foodsecure peers (Gundersen & Ziliak, 2015). These health outcomes can be related
specifically to malnutrition, which affects physical health, healthy development, and
mood (Martins et al., 2011). Negative health outcomes can also be related more generally
to the stresses, hardships, and scarcity of food insecurity in the household, which can
lead to a host of problematic health conditions such as asthma and digestive issues
(Black et al., 2012; Thomas et al., 2019; Weinreb et al., 2002). Health outcomes from
childhood food insecurity are typically felt both in the short- and long-term (Kirkpatrick
et al., 2010) and can have profound lasting impacts into adulthood (Darling et al., 2015;
Fertig, 2018)
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Children who are food insecure have lower academic achievement than their
food-secure peers (Cotti et al., 2018; Gassman-Pines & Bellows, 2018; Roustit et al.,
2010; Shankar et al., 2017) and may experience decreased cognitive development
(Eicher-Miller et al., 2009; Shankar et al., 2017). Exposure to food insecurity in
adolescence is associated with a decline in educational attainment (Heflin, Darolia, &
Kula-Acevedo, 2020).
Food insecurity has a well-demonstrated negative effect on students’ mood,
mental health, and behavior as well. Food insecurity is associated with higher rates of
anxiety disorders, behavior issues, and substance use, above and beyond effects from
poverty alone (McLaughlin et al., 2012; Thomas et al., 2019; Weinreb et al., 2002). Foodinsecure students are more likely to have difficulties with interpersonal skills (Howard,
2011) and are more likely to participate in or be victims of bullying (Edwards & Taub,
2017). Additionally, food-insecure students have higher instances of discipline problems
(Gennetain et al., 2016) and depression or suicidal ideation (Alaimo et al., 2001;
McIntyre et al., 2013).
School meal programs can serve as at least a partial buffer against household
food insecurity (Arteaga & Heflin, 2014; Kuhn, 2018; Nord & Romig, 2006; Roustit et al.,
2010). Even with access to the main federal food assistance program, Supplemental
Nutrition Assistance Program (SNAP), families can experience cyclical periods of food
insecurity when the monthly benefits run out towards the end of the month, resulting in
negative impacts on student nutrition and academic performance (Cotti et al., 2018;
Gassman-Pine & Bellows, 2018; Kuhn, 2018). Access to food at school helps to insulate
children from this cyclical food insecurity (Kuhn, 2018; Laurito & Schwartz, 2019).
School meals can represent a large share of students’ diets; students who ate both
breakfast and lunch at school consumed 47% of their daily calories via these meals
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(Cullen & Chen, 2017). Interestingly, the means-tested free and reduced-price meal
system may result in heterogenous effects; Arteaga and Heflin, (2014) found families
who qualified for free meals experienced lower rates of food insecurity but low-income
families that did not qualify for free school meals experienced increased food insecurity
when they began paying for school meals at kindergarten entry.
Existing Research on School Meals’ Effects on Student Outcomes
School food programs attempt to address students’ most basic needs—the
physiological needs as proposed by Maslow (1943)—but additionally may go beyond
these base nutritional needs to address more complex needs (Tikkanen, 2009). Figure
2.1 presents a diagram of the ways in which school food applies to Maslow’s pyramid.
Beginning at the base with physiological needs, school food offers food-insecure students
a way to partially meet their basic nutritional needs. Additionally, school meals can
partially meet the physiological needs of students who are not food insecure via the offer
of an efficient system for providing lunches that can save families time and money.
Further, they can offer a buffer for students who forget meals and who would otherwise
experience the physiological discomfort of skipping a meal.
Moving up Maslow’s hierarchy, school meals may help increase student’s sense of
safety and security via the offer of consistent access to meals and if improved nutrition
leads to reduced rates of discipline. Continuing upwards, school meals may impact
students’ sense of belonging via improvements in their own nutrition and wellbeing and
via improvements in their peers’ condition. Belonging can also be improved if school
meals are used as an opportunity to build community, as is a goal in interventions such
as breakfast in the classroom programming that often accompanies CEP. By partially
addressing these needs in the lower four tiers, school food may theoretically contribute
to improved student learning and engagement. Notably, school meal programming can
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also cause harm to students within this framework via issues such as meal debt, meal
stigma, and meal shaming, which will be discussed further subsequently.
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Figure 2.1 Theorized Effects of School Food on Maslow’s Hierarchy of Needs
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The extent to which school meal programs achieve the theorized effects on
student outcomes listed in Figure 2.1 is not fully understood in the empirical literature,
although available findings are discussed below. As presented earlier, school meals can
have a demonstratable effect on food insecurity, which—given the previously discussed
harms of childhood food insecurity—should influence student health, cognitive
development, and mental wellbeing. Additionally, if school meals are able to improve
student behavior, engagement, belongingness, and school climate, then they may
plausibly have detectable effects on school discipline, attendance, and academic
outcomes, although more research on these potential outcomes is needed.
School Food on School Climate
While the potential for school meals to improve school climate is often discussed,
the actual causal relationship between school meals and school climate is not well
understood. In fact, quantitative work on school food programs and school climate is
generally uncommon. Corcoran et al. (2016) used middle school student responses to a
school climate survey as a measure of “socializing effects” from breakfast in the
classroom. This survey includes questions about the student’s perceptions of the school,
for example “I feel welcome in my school.” No significant results were found, although
this analysis was not presented as a main part of the paper but was rather briefly
mentioned in the appendix. The inclusion of a similar school climate survey or another
socio-emotional outcome would be well warranted in future studies.
School Food on Student Behavior
School food programs’ impacts on student behavior are also not well understood.
In an evaluation of a universal breakfast program, Dotter (2013) used school district
records as a source of teacher reports of student behavior. Dotter did not discuss these at
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length but did tentatively find an improvement in behavior in response to the breakfast
program. Murphy et al. (2011) used a validated questionnaire to collect similar teacher
reports of student behavior in their evaluation of a universal free breakfast program in
the United Kingdom. The instrument used by the researchers assessed five domains, but
they theorized that hyperactivity/inattention was most likely to be impacted by the
provision of a healthy school breakfast, yet they found no effect. Further research on the
impact of school food programs on student behavior is needed.
School Food on Achievement
It has been demonstrated that extra food offered at school immediately prior to
testing can help boost cognitive performance on standardized tests among students
(Figlio & Winicki, 2005). In an evaluation of a New York universal free meal program
that pre-dated CEP, Schwartz and Rothbart (2020) found increases in both math and
reading scores. Interestingly, these findings persisted even among students who were
previously eligible for free meals. School breakfast programs have demonstrated mixed
findings; while some studies have shown improvements (Dotter, 2013; Frisvold, 2015;
Imbermen & Kugler, 2014), others have found null effects (Anzman-Frasca et al., 2015;
Corcoran et al., 2016; Leos-Urbel et al., 2013; Ribar & Hardeman, 2013).
Imberman and Kugler (2014) examined test scores for student subgroups. They
looked at differences by gender, race, economic status, and body mass index (BMI). They
found a greater effect among low-achieving girls, students on the lower end of the BMI
distribution, and Hispanic students. Dotter (2013) also found greater effects on test
scores in schools where participation rates were low prior to the provision of universally
free breakfast and where student achievement tended to be lower. All of these findings
are consistent with the theory that a nutrition program will have greater effects for some
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students and indicate a clear benefit of having a well-enough powered study that allows
for subgroup analysis.
Null findings in an evaluation of a school food program are not necessarily bad
news. Some might propose that a null finding on a test score can be interpreted
positively if, for instance, there was concern that a food insecurity program draws
attention and resources away from a school’s academic efforts. Corcoran et al. (2016)
interpreted null effects from a breakfast intervention as positive evidence against
learning loss from such resource reallocation. Similarly, two breakfast programs studies
(Anzman-Frasca et al., 2015; Leos-Urbel et al., 2013) pointed out that their null findings
on test scores could be due to the relatively short-term nature of their analysis. There is a
dearth of evidence that explains how long a nutrition program needs to be in place before
it begins to detectably affect student achievement. For example, if the theoretical
mechanism of induced attendance holds, then it could take some time for the effect of
consistent attendance to accumulate. Frisvold’s (2015) findings may shed some tentative
light on this as the identification strategy for this study led to a sample of students who
were predominantly exposed to at least four years of the breakfast program at the time of
testing, characterizing the positive findings as the impact of cumulative exposure.
School Food on Attendance
Many school food studies propose that the offer of some variation of a free meal
might encourage families to make sure that their children are at school on time and
present throughout the day (Anzaman-Frasca et al., 2015; Dotter, 2013; Frisvold, 2015;
Imberman & Kugler, 2014; Kirksey & Gottfried, 2020; Leos-Urbel et al., 2013; Ribar &
Haldeman, 2013). However, results on measurable attendance outcomes have been
mixed. Multiple studies (Corcoran, 2016; Dotter, 2013; Imberman & Kugler, 2014; Leos
Urbel et al., 2013; Ribar & Haldeman, 2013) used administrative records to explore the
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effect of exposure to school food programs on student attendance and all found null or
mixed findings. Given the nature of administrative datasets, researchers discuss the
importance of understanding what is captured within differing systems of data collection
at the school or district level. For example, to leverage attendance data to thoroughly
explore the theory, access to attendance data that includes tardiness would be important,
yet tardiness is not frequently contained in administrative records available to
researchers (Imberman & Kugler, 2014 lament this point in their study). Two versions of
innovative breakfast programming were the only school food program evaluations to find
a compelling and consistently positive effect on attendance: breakfast after the bell
(Kirksey & Gottfried, 2021) and breakfast in the classroom (Anzman-Frasca et al., 2015).
Absent more consistent high quality attendance data, the potential for an effect among
other school food programs is hard to rule out.
School Food on BMI and Weight Status
In a highly cited paper, Schanzenbach (2009) found that school meals caused
students to become obese at higher rates. This paper continues to spark significant fear
that expansions of school meal programs may have deleterious effects on student health
and would worsen the nation’s obesity crisis. As such, weight outcomes are commonly
included in evaluations of school food programs. Of important note, the 2010 Healthy
and Hunger Free Kids Act substantially changed the nutritional standards for school
meals, a change that was linked to positive nutrition and health outcomes (see e.g.,
Johnson et al., 2016; Kenney et al., 2020; Kinderknechht et al., 2020), thus making full
comparisons of the program evaluated by Schanzenbach (2009) and the program post2010 unwise. To date, of the studies that have included some measure of students’
weight in their evaluations of contemporary school food programs, none have found
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evidence of a harmful effect (Andreyeva & Sun, 2021; Corcoran et al., 2016; Davis &
Mussadiq, 2019; Schwartz & Rothbart, 2020).
Two further issues should be considered with weight status. First, BMI has
received some criticism as a measure of student’s weight status (Corchoran et al., 2016;
Cole et al., 2005; Mooney et al., 2013). Additionally, BMI and similar measures should
not be considered proxies for food insecurity given that, paradoxically, people can be
both food insecure and overweight. Imberman and Kugler (2014) use BMI in their
subgroup analysis, but here the researchers were careful to clarify that they were not
equating low BMI and food insecurity status. Instead, they characterized the students
who were on the lower end of the BMI distribution as potentially at a “higher risk of
malnutrition” (p. 689).
School Food on Households
One hypothesized effect of school food programs is that providing free or
inexpensive food in school shifts some of the burden of nourishing children off families
and increases the family’s usable income. Evidence from the Earned Income Tax Credit
shows that cash transfers to families positively impact student test scores (Dahl &
Lochner, 2012). In turn, a more comfortable family budget is hypothesized to decrease
adult stress levels, leading to better parenting and calmer children.
Plausible outcomes that may demonstrate evidence of these changes in addition
to reductions in household food insecurity are changes in spending patterns and
decreased rates of financial and emotional stress among adults. Both Bhattacharya et al.
(2006) and Frisvold (2015) use the reimbursement rate for breakfast to estimate the
monthly value of the food and services offered to students who receive free meals. Using
this logic and 2019 reimbursement rates, I estimate that the federal reimbursements are
approximately $63 per month for a student who takes lunch every day and $33 for
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breakfast; see Table 2.1. However, this estimate assumes that families could purchase
similar food to that served at school lunch for the same price and does not include any
estimate of the value of the labor a household expends to produce meals. Using an
estimate of the value of school lunch in terms of labor and food costs from O’Keefe et al.
(2020), this value increases to $235 a month for lunch alone (estimates of the value of
breakfast were not available). Such an increase in spending power along with reduced
household food insecurity could also plausibly lead to a lower stress home environment,
which in turn could impact a host of student outcomes.
Table 2.1 Calculating the Monetary Value of Federal Free Meals to Families
Breakfast

Free

Lunch

Federal Per Meal Reimbursement Rates (‘20–21 school year, continental US)
$1.89
$3.60

Reduced-price
Paid

Free

$1.59
$0.32

$3.20
$0.42

Value per month in terms of reimbursements only*
$34
$65

Reduced-price

$29

$58

Paid

$6

$8

Estimated per month value to family from offset food purchases and labor costs for
lunch**
Free
$235
Reduced-price

$228

Paid

$187

*Assumed a meal was taken 180 times in the school year, divided by 10-month school
year. Actual value per month would vary based on the number of school days in the
month. Using the reimbursement rate as a stand-in for value may represent a
conservative value for the meal and services delivered if the school uses contributed
goods and services or operates their meal program at a loss (as is frequently the case).
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**Assumed a meal was taken 180 times in the school year, divided by 10-month school
year. Used an estimate of the full value of school meals in terms of food costs and offset
labor (O’Keefe et al., 2020) of $13.06, less the $0.40 co-pay for reduced-price eligible
families and the average charge for paid meals of $2.67 (calculated using School
Nutrition Association average meal charges for elementary school students, adjusted to
2021 dollars) for ineligible families. Estimates of food costs and labor were not available
for breakfast.
School Food on Stigma and Shame
Universal free meal programs and CEP offer the potential of further benefits by
reducing two negative features that are possible in the traditional means-tested
programming: 1) the externalities that can come from the exchange of funds between
students and the school, and 2) the stigma associated with the categorical means-tested
nature of the program. First, by removing the exchange of funds between students and
schools, the opportunity for students and their families to incur meal debt is eliminated.
Meal debt occurs when a student who is ineligible for free meals does not have adequate
funds to pay for their meal and the school offers it on credit. Schools often have
thousands of dollars in unpaid student meal charges (Spruance et al., 2019). Schools are
not typically supported in making up these funds from external sources, thus they
represent a loss of operating funds. Some schools resort to practices to attempt to avoid
or recoup unpaid student meal charges (Spruance et al., 2021). Collectively known as
lunch shaming, these practices include replacing the student’s meal with a less desirable
meal or taking their meal away and leaving them with nothing (Burney, 2019), marking
the student with a rubber stamp or sticker meant as a message to the family to send
more funds (Saelinger, 2017), utilizing collections agencies (Haller, 2018), threats of
involving child services (Brooks, 2019), and withholding school privileges such as
participation in graduation from students with unpaid meal debt (Palochko, 2019)2. By

The citations used here are just for purpose of example and are not comprehensive lists of all of
the meal shaming practices documented throughout the country. Substantially more examples of
2

29

design, CEP eliminates the exchange of funds between individuals and the school
cafeteria, thereby removing meal debt and logically removing any incentives to
participate in the practices described above.
Second, means-tested school meal systems foundationally rely on a hierarchy of
student qualifications, with students from low-income households receiving free or
reduced-price meals. The federally reimbursable meals are required by federal
regulations to be balanced meals with an entrée, milk, vegetable, and grain and are
clearly identifiable when compared to a la carte menu items such as chips and ice cream
available to students with funds. Students who take the free meal can feel stigma if their
peers take a la carte items and may not take the free meal (Bhatia et al., 2011; Cohen et
al., 2016). While evidence of this stigma is hard to track quantitatively, it has been
documented in qualitative research (Bailey-Davis et al., 2013; Kitchen et al., 2013;
Poppendieck, 2011; Storey & Chamberlin, 2001).
Changes in stigma are hard to measure quantitatively, especially when relying on
administrative data. Mitcherva and Powell (2009) demonstrated a strong positive
relationship between participation in school meal programs and the number of eligible
students within the school, indicating the potential of stigma and peer influence on the
take up of school meals. Researchers often look to identify changes in participation rates
among students who would otherwise receive free meals prior to the intervention
changes as potential evidence of destigmatization. In their evaluation of a universal free
breakfast program, Leos-Urbel et al. (2013) found moderate increases in participation
both among students who were newly able to consume breakfast for free and students
who had already been qualified for free breakfasts by virtue of their families’ income. The
meal shaming exist in the popular press; Spruance et al. (2021) found 355 popular press articles
on meal shaming representing 46 US states.
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increase in the number of students from the former category who consumed breakfast
was plausibly from the price shift, while the increase in the latter could demonstrate a
destigmatization effect. The authors proposed that when more students from all
economic statuses began eating the breakfast, students from low-income families felt less
ashamed and partook in the program at higher rates. The authors were careful to be clear
that they did not know with certainty that this increase in participation occurred because
of destigmatization. However, stigma is difficult to observe quantitatively giving some
merit to this exploration of its potential existence via the participation rate outcome
variable.
Similarly, Ribar and Haldeman (2013) found that when students who did not
qualify for free breakfast based on family eligibility lost access to the universal free
breakfast program as a result of removal of the program, participation dropped across all
groups. Interestingly, Ribar and Haldeman also found a decrease in the participation
rates in the district’s lunch program in response to the removal of the universal free
breakfast program, even though there were no changes to the lunch program. While the
cause of this effect was unobserved, it could be because of an increase in stigma with the
removal of the universally free breakfast program.
Schwartz and Rothbart (2020) evaluated the introduction of a universally free
meal program in New York City and found similar increases in the participation rates
among students who were previously eligible for free meals. They also found an increase
in student test scores for both students who were newly eligible and students who had
been previously eligible from meals. This work further indicates the presence of some
mechanism by which the introduction of school meal reform increases student outcomes
beyond simply the offer of school meals to students from low-income households. While
destigmatization was not causally identified in this finding, it is logically plausible that
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destigmatization was responsible for the increase in participation among previously
eligible students.
Systematic Review
Methods
The remaining sections of this chapter present the methods and results of a
systematic review of the impacts of CEP on student outcomes. To date, no systematic
review has explored the outcomes from the emerging studies that have come out since
CEP’s roll-out beginning in 2011. In this chapter, I address two research questions:
RQ 1.1 What documented effect does CEP have on student outcomes?
RQ 1.2 What proposed or theorized effects of CEP on student outcomes are not
yet well understood?
I focus on student and household outcomes including academic outcomes,
school-based outcomes, such as attendance and discipline, school climate and mental
health outcomes, and student physical health, including diet quality and food insecurity
rates, as these outcomes are most consistent with the program’s theory of change. Figure
2.2 presents a diagram of how CEP could theoretically impact students. Work on the
impact of CEP on issues such as school finance or its profound impact on the
measurement of student poverty given that CEP’s replacement of the free and reducedprice meal system in many schools is beyond the scope of this work.
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Figure 2.2 CEP Theory of Change
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This review is informed by methodological guidance from the Campbell
Collaboration, and formal guidance from Polanin et al. (2019), Polanin et al. (2017), and
Moher et al. (2009). A meta-analysis was considered for this work but was ruled out
because of a wide variety of methods and outcomes used in the included studies. Because
of this diversity of methods and outcomes, a statistical synthesis of effects of CEP on
student outcomes would be unlikely to be useful or meaningful.
Figure 2.3 shows the process used to identify CEP-specific articles for review.
Three research search engines (Web of Science, ERIC, and Google Scholar) were queried
for content about CEP using the search term “Community Eligibility Provision”
consistent with the specifics of the given search engine. The date range was likely
unnecessary, given that CEP did not exist prior to 2010 in select states and nationwide in
2014, however it was set to 2009—2021 to capture the potential of any reports from the
program’s development stages. These searches resulted in 52 unique documents after the
removal of duplicates.
This set of 52 documents was then screened using the protocol presented in Table
2.2. Initially, studies’ abstracts were reviewed. Of the 52 retrieved studies, seven were
screened out for being about another topic, such as farm-to-school programs, leaving
only studies where the primary focus was on CEP. Additionally, 11 studies were removed
for being solely about the impacts of CEP on the measurement of school-level poverty.
Given that CEP replaces the traditional “free and reduced-price” system, there is a
substantial externality on poverty identification, which is of direct consequence for the
research community, school finance, and program allocation, but not for student wellbeing, at least directly.
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Figure 2.3 Studies included in CEP systematic review

Table 2.2 Screening Protocol
Abstract Screening:
1. Is the study locatable & available in English? If Y, continue, if N, stop
2. Is the study about CEP or does it include CEP as one of several programs
assessed? If Y, continue, if N, stop
3. Is the study ONLY about the measurement of poverty? If N continue, if Y, stop
Full Text Screening:
1. Is there an analysis of CEP? (not a purely a theoretical or opinion piece) If Y,
continue, if N, stop
2. Is the analysis only qualitative or quantitatively descriptive? (ie no plausibly
causal analysis) If Y, mark for later analysis, if N, continue screening
3. Is the study making causal claims or using a plausibly causal methods? If Y
continue, If N, mark for later analysis
4. Does the study have MAJOR flaws in causal estimation (mis-specified model,
interpreting correlation as causation, etc.)? If Y, stop, if N continue
Results Categorization:

5. If the study has made it to this point, move on to recording details on
findings
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Next, the full text was reviewed. At this stage, two documents that were purely
theoretical or opinion pieces were removed from further analysis. The remaining studies
were screened into two categories: one for quantitative causal estimates of the effects of
CEP on student outcomes and one for descriptive or qualitative studies that can lend
insight into the implementation of CEP or the potential mechanisms by which it impacts
students and schools. Both processes are described below.
Plausibly Causal Quantitative Studies
Consistent with the research questions established above, included studies must
investigate a direct student outcome, such as student achievement or nutrition status, or
an aggregated school- or district-level estimate of a student outcome. Studies that looked
at non-student outcomes or at outcomes that would only affect students indirectly, such
as school finance outcomes, were screened out. Additionally, only quantitative research
designs with a non-CEP comparison group were considered for this review. Between
studies with ineligible research designs and/or ineligible outcomes, 25 studies were
removed from consideration in the category. As a result, 14 studies remained for further
consideration in the effectiveness review. The full text was reviewed for these remaining
14 studies. Studies with methodological concerns, such as substantially violated
assumptions, mis-specified models, or overstated causality, were removed, resulting in a
final sample of 10 studies.
Descriptive and Qualitative Studies
Qualitative and non-causal descriptive quantitative studies that did not meet the
specifications above but that could still shed light on the CEP policy were considered and
are used to explore the context of the quantitative findings. Of the original 52 studies, 15
are about CEP (and are not specifically about poverty measurement or an opinion piece),
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yet do not qualify for the causal sample by virtue of their research design. These 15
studies include qualitative analyses and descriptive studies on topics such as school
personnel and family perceptions of CEP, school take-up of the program, descriptions of
implementation, and barriers to full take-up. These studies are included in the
discussion of results where they contribute to the understanding of CEP implementation
and mechanisms and are cited in the reference list.
Data
Data used in this systematic review were drawn from the studies retrieved in the
above-described methodological sections. The 10 quantitative studies all
methodologically use quasi-experimental designs with seven differences in differences
papers, two matching analyses, and one instrumental variable design. The outcomes
studied within the 10 included causal studies are included in Table 2.3. Eight of the
papers appear in peer-reviewed journals, one is a working paper, and one is a
governmental report. With the exception of the governmental report, which is the official
commissioned evaluation of the pilot rollout of CEP, all of the papers were published
since 2019. The outcomes studied fall into three domains: academic, nutrition, and nonacademic school-based areas; the complete list of outcomes studied in included CEP
papers appears in Table 2.4.
Table 2.3 Outcomes Included in CEP Evaluations
Domain

Outcomes

Study Count

Nutrition
Meal participation
Meal quality
Body weight/BMI
Household Food
insecurity

Academic

Test scores

7

2

Other school based, nonacademic

Attendance
Suspension rates

4

Note. Study count total exceeds 10 because studies include outcomes from multiple domains.
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Results
Table 2.4 shows the author-reported effects by domain and setting for the CEP studies.
When relevant, I record the authors’ preferred specification of a model at the highest
practical level of disaggregation. Not included in Table 2.4 are substantial efforts on the
parts of the various studies to explore subgroup analysis, which are discussed
subsequently. In the following sections, I discuss the results for each domain.
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Table 2.4 Main Estimates of the Effects of CEP on Academic, Nutrition, and
Non-Academic School-Based Student Outcomes
Academic
Citation

Setting

Reported
estimate
(SE)

Units

Ruffini, 2021 K–12 schools Math Scores
in pilot states

0.019**
(0.008)

Standard deviation

Gordanier et
al., 2020

Elementary
and middle
schools in
South
Carolina

Math scores
(elem)

0.061***
(0.014)

Standard deviation

Gordanier et
al., 2020

Elementary
and middle
schools in
South
Carolina

Math Scores
(middle)

0.014
(0.016)

Standard deviation

Reading
Scores

0.01
(0.007)

Standard deviation

Ruffini, 2021 K–12 schools
in pilot states

Outcome

Gordanier et
al., 2020

Elementary
Reading
and middle scores (elem)
schools in
South
Carolina

0.015
(0.011)

Standard deviation

Gordanier et
al., 2020

Elementary
and middle
schools in
South
Carolina

0.009
(0.012)

Standard deviation

Reading
scores
(middle)

Nutrition
Citation

Setting

Outcome

Result

Units

Andreyeva &
Sun, 2021

Elementary
schools in
pilot states

BMI Z-score

0.001
(0.060)

BMI Z-score

Davis &
Musaddiq,
2019

K–12 schools
in Georgia

BMI

-0.197***
(0.056)

Average BMI

Andreyeva &
Sun, 2021

Elementary
schools in
pilot states

Obesity/over
weight

0
(0.010)

Likelihood of being obese
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Davis &
Musaddiq,
2019

K–12 schools
in Georgia

Healthy
weight

0.0181***
(0.007)

% of healthy weight students

Andreyeva &
Sun, 2021

Elementary
schools in
pilot states

Household
food security

-0.013
(0.011)

Likelihood of parental reports of food
secure household

Andreyeva &
Sun, 2021

Elementary
schools in
pilot states

Participation

0.093***
(0.014)

Likelihood of parental reports of
students taking lunch

Logan et al., K–12 schools Participation
2015
in pilot states

3.54***
(0.4)

Percentage point increase in average
daily participation

Ruffini, 2021 K–12 schools Participation
in pilot states

11.757***
(1.992)

Number of lunches served per student
per year

Tan et al.,
2020

K–8 schools Participation,
nationwide lunch, near
cut off

11.7**
(5.1)

% eating lunch

Tan et al.,
2020

K–8 schools Participation,
nationwide
lunch, full
price

18.5***
(4.7)

% eating lunch

School based, non-academic
Citation

Setting

Outcome

Result

Units

Gordon & K–12 schools Elementary
Ruffini, 2021 in pilot states Suspension
rates

-0.235
(0.269)

Annual out-of-school suspension rate

Andreyeva &
Sun, 2021

Elementary
schools in
pilot states

Attendance
(days
attended)

0.244***
(0.093)

% of students attending school each
day

Gordanier et
al., 2020

Elementary
and middle
schools in
South
Carolina

Attendance
(absences)

-0.231**
(0.111)

Elementary school absences per
school year

Gordanier et
al., 2020

Elementary
and middle
schools in
South
Carolina

Attendance
(absences)

-0.421
(0.297)

Middle school absences per school
year

Bartfield et
al., 2020

Elementary
schools in
Wisconsin

Attendance
(low
attendance
rate)

-0.035**
(0.017)

Students who attended fewer than
95% of school days

Notes. *p < .10, **p < .05, ***p < .001.
For Andreyeva & Sun (2021), standard errors are calculated using author-presented 95%
confidence intervals. Standard errors are rounded to three decimal places unless fewer
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were reported in the study. When multiple models were presented, the listed preferred
model was reported here. Several 2021 articles had yet to be published in final draft
form; all estimates reflect the latest available versions as of November, 2021.
Nutrition Outcomes
Levels of Food Insecurity as an Outcome
Given pre-pandemic food insecurity rates of 17% among children (Feeding
America, 2019), one reasonable goal of CEP is to at least partially reduce rates of food
insecurity among students, making the prevalence of food insecurity a logical primary
outcome. Yet the inclusion of food insecurity as an outcome is rare, with only a single
CEP study evaluating the effect of CEP on household food insecurity rates. This is likely
partially because of issues with food insecurity measurement (Webb et al., 2006) and
data availability discussed earlier.
Arteaga and Heflin’s (2014) findings regarding the heterogenous effects of the
traditional means-tested school meal programs on food insecurity where low-income
families not eligible for free meals became more food insecure when their kindergartner
entered school lends credence to CEP’s necessity. In initial work on the effect of CEP on
food insecurity, Andreyeva and Sun (2021) found no statistically significant reduction in
the number of food-insecure families after the introduction of CEP, although all of their
point estimates indicated a reduction in food insecurity, and although not statistically
significant, the researchers suggest that they were substantially underpowered to detect
small effects. Additional research on the impacts of CEP on household or childhood rates
of food insecurity would be very well warranted.
CEP could potentially impact households in other ways beyond simply mitigating
food insecurity, most notably via the economic benefit of consistent access to food at
school. Recall from Table 2.1 that meals at school reflect an expenditure of
approximately $63 per month for a student who takes lunch every day and $33 for
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breakfast that is presumably offset from a family’s budget. Notably, these figures do not
reflect the opportunity cost of time spent planning, shopping for and preparing meals,
which are also presumably also offset when a family instead opts for their student to eat
meals via CEP at school. Handbury and Moshary (2021) investigated the effects of CEP
on grocery store outcomes, finding families with school-aged children made fewer trips
to the grocery store and spent less on food. Further investigation of the impact of an
increase in family spending power from CEP would be well supported.
Meal Participation Rates
Participation rates, or the percentage of students who take part in the school
breakfast or lunch programs, are a common outcome variable in CEP work. Participation
rates are both foundational to any other outcome and, unlike food insecurity rates,
readily available, thus making their inclusion logical. The general consensus across
studies is that CEP increases participation in breakfast and lunch (Andreyeva & Sun,
2021; Gordanier et al., 2020; Logan et al., 2015; Ruffini, 2021; Tan et al., 2020; Turner
et al., 2019). Importantly, participation rates rise substantially even among students who
were previously eligible for free meals under the means-tested system indicating the
potential for a destigmatizing effect consistent with those observed in prior school food
research.
In a study of a free breakfast program, Ribar and Haldeman (2013) point out that
changes in participation are important to understand because participation is
foundational to other effects that are perhaps more interesting, yet harder to measure.
For example, cognitive performance may be improved through more consistent access to
quality nutrition. For this to occur, students must participate. While one cannot equate
increased participation with gains in cognitive performance, it is logical to assume that
the converse is trustworthy; one would not see gains in cognitive performance if students
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were not participating in the nutrition program. Thus, an understanding of participation
rates is an important foundational outcome in understanding the effectiveness of school
nutrition programs. It is possible that quantitatively unobservable gains result from
participation and, absent access to these unobservable changes, an understanding of
participation can tell part of the story.
Ruffini (2021) raises the important point that participation rate changes are
impacted by a ceiling effect. Schools that already experience high participation in school
meals, such as schools in high poverty areas, will not be able to demonstrate the same
increase in participation rates in response to a program or policy change as schools with
lower rates at baseline. This is particularly important in interpreting Ruffini’s (2021)
study of CEP. One theory of change in this program design is that children who may have
“slipped through the cracks” in the traditional free and reduced-price application process
will now have access to meals. Because of the potential for this subgroup to be small, a
significant increase in participation may not be expected, especially in a school with a
high participation rate at baseline.
BMI and Weight Status
Because of concerns about the potential for increased access to school meals to
lead to obesity (Schanzenbach, 2009), weight outcomes are commonly included in
evaluations of CEP and similar programs. CEP was included as a part of the 2010
Healthy and Hunger Free Kids Act, which substantially changed the nutritional
standards for school meals, a change that was linked with positive nutrition and health
outcomes (see e.g., Johnson et al., 2016; Kenney et al., 2020; Kinderknechht et al.,
2020), making Schanzenbach’s (2009) findings less generalizable to CEP-era policy. To
date, of the studies that have included some measure of students’ weight in their
evaluations of CEP, none have found evidence of a harmful effects (Andreyeva & Sun,
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2021) and some have found compelling evidence that CEP may actually reduce rates of
obesity (Andreyeva & Sun, 2021; Davis & Musaddiq, 2019).
Academic Outcomes
Test scores are a common outcome in education research, yet only three of the 10
quantitative CEP studies included in this review looked at some form of standardized
test score. Given the early stage of CEP research, the mechanisms by which it may
function in schools, and its effects on specific student subgroups, more research is
needed to fully understand its effects on student achievement. Figure 2.4 plots the
academic outcomes reported by Ruffini (2021) and Gordanier et al. (2019) with 95%
confidence intervals. Work by Andreyeva and Sun (2021) is not included in Figure 2.4
because the authors stated that the parallel trends assumption was violated for their test
score analysis and thus they did not report them. The only statistically significant effects
drawn from disaggregated samples have been observed in math scores, yet at least for
elementary students, the direction of the impacts appears to be consistently positive.
Initially modestly positive findings on test scores are consistent with earlier work on
school meal programs in the United States. Similar positive effects of between 0.03–
0.08 SD on math achievement and 0.03–0.07 SD on reading achievement were
demonstrated from a similar universally free meal programs (UFM) program that predated CEP in New York City (Schwartz & Rothbart, 2020).
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Figure 2.4 Test Score Effect Sizes in Evaluations of CEP

Note. Bars represent 95% confidence intervals.
There may be reason to be wary of test scores as an outcome in measuring the
successes of CEP. On one hand, test scores may be helpful in understanding a program’s
impact, as they tend to be readily available and are of interest to a number of audiences.
Many researchers hypothesize that greater access to quality nutrition will improve
learning through a variety of mechanisms, and test scores provide one of the first most
logical places to look for this effect. On the other hand, test scores are limited by several
factors; they may not reflect subtle shifts in achievement, the subgroups most likely to be
served by the program may not be present in testing datasets, and the theory of change
of the program may be small enough that it is unlikely to have an effect on test
performance.
Test scores may leave out some students, such as very young students, given that
most standardized testing begins in third grade and above. Given the potentially greater
returns from investments in young children’s food security (see Hoynes et al., 2016;
Hoynes & Schanzenbach 2018), this is a major limitation of the use of test scores in
understanding the impacts of food security interventions. Additionally, any students
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traditionally exempted from standardized testing, such as a portion of special education
students and English language learners, will be systematically absent from test score
data. For example, Ribar and Haldeman (2013) estimated that “about five-sixths of
students” (p. 363) participated in the tests that they utilized in their study. Lastly,
chronically absent and hypermobile students who switch schools frequently may be
systematically absent from test score data sets. This is doubly problematic given that
students in these groups may be the students most likely to benefit from school food
programs.
Ruffini (2021) stresses the importance of a thorough understanding of the
baseline needs of students and the limited potential for relatively small changes to drive
effects. Ruffini hypothesizes that the provision of universally free meals regardless of
economic status is unlikely to have a detectable effect on test scores in a school where
nearly every student could already access free meals prior to the policy change. In these
schools, the policy change represents an administrative and fiscal shift on the school’s
end (which would warrant a different research design) but does not significantly impact
students’ day-to-day life. To address this, Ruffini examined the universally free meal
program in a sample of schools that had a lower need at baseline and therefore a greater
number of affected students. Consistent with this theory, Ruffini then analyzed
subgroups of students and considered their baseline participation. She found that the
program increased test scores of White and Hispanic students, who had lower
participation rates at baseline, but did not impact Black students, who had higher
participation rates at baseline
Non-Academic School-Based Outcomes
Attendance
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Research on the effect of CEP on attendance appears largely positive. Both
Gordanier et al. (2020) and Bartfield et al. (2020) found a reduction in student absences,
while Andreyeva and Sun (2021) found an increase in attendance across all students with
a larger effect for low-income families and families that primarily speak a language other
than English in the home. Many prior studies align with these new studies in theorizing
that the offer of some variation of a free meal might encourage families to make sure that
their children are at school on time and present throughout the day (Anzaman-Frasca et
al., 2015; Dotter, 2013; Frisvold, 2015; Imberman & Kugler, 2014; Kirksey & Gottfried,
2020; Leos-Urbel et al., 2013; Ribar & Haldeman, 2013). Bartfield et al.’s (2021) finding
of an effect on attendance in the second year after CEP take-up potentially supports this
hypothesis if the program becomes habitual.
The incentive of free meals may not fully capture the mechanisms by which CEP
may impact attendance given additional findings of greater impact on economically
disadvantaged students, many of whom would have received free meals under the prior
system (Bartfield et al., 2021). In their study of a breakfast program, Kirksey and
Gottfried (2020) propose that one additional potential mechanism by which school food
could improve attendance is through improved student health via improved nutrition.
The consistency of CEP findings is at odds with earlier work on school food programs
where only innovative breakfast programming has shown compelling and consistently
positive effects on attendance (Anzman-Frasca et al., 2015; Kirksey & Gottfried, 2021).
Behavior
One theory of change from school food programs is that students are less likely to
misbehave if their nutritional needs are met and further that if school climate and/or
peers’ conditions improve, that discipline rates may also improve. These theories are not
yet well explored in the context of CEP, and only a single study evaluates rates of
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discipline. Initial evidence presented by Gordon and Ruffini (2021) found a reduction in
suspension rates among White elementary school boys, a finding that held up to several
robustness checks. They theorize two potential channels by which the provision of free
meals could affect discipline rates: through the improvement of students’ health and
wellbeing, and through an improved school culture via reduced stigmatization and other
mechanisms. They suspected that they observed only a change for White boys because
prior to CEP, meal take up among White students was lower than it was for Black
students and that boys had higher, and thus more changeable, baseline discipline rates
than girls. Suspension rates are the main variable of interest, and the researchers
acknowledged that they represent only the schools’ reaction to incidents, not rates of
negative behavior. In cases where suspensions are inconsistent with the school’s
discipline philosophy, suspension rates may be lower. While acknowledging this
limitation, the researchers state the assumption that suspension rates are correlated with
student behavior, even if imperfectly.
School Climate and Culture
While the potential for CEP to improve school climate is often discussed, it has
yet to be evaluated causally. In fact, quantitative work on school food programs and
school climate is generally uncommon. Corcoran et al. (2016) used middle school
student responses to a school climate survey as a measure of “socializing effects” from
breakfast in the classroom. The inclusion of a similar school climate survey or another
socio-emotional outcome would be well warranted in future studies. In a descriptive
analysis with a small sample size in Vermont, Taylor et al. (2020) documented that
school staff perceived CEP was associated with a substantial positive increase in school
climate and students’ readiness to learn along with a qualitatively observed reduction in
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stigma. Similarly, in a qualitative analysis, CEP was linked with improved staff morale
and reduced student stigma (Hecht et al., 2021).
Subgroup Analysis
Upon review of the included studies, several groups emerge as uniquely affected
by CEP and similar school food programs. These include students in schools with
moderate levels of poverty, elementary students, students in rural areas, students with
and without prior free access to school meals, and Hispanic students. One potential goal
of CEP is to catch students that may otherwise slip through cracks in the free and
reduced-price eligibility system, and as such a thorough understanding of the impact of
CEP on specific subgroups of students is well warranted.
Moderate Poverty Schools
By virtue of the CEP program design, students in schools with moderate levels of
documented poverty are more likely to experience the benefits of the program. This is
due to a sort of ceiling effect, well-articulated by Ruffini (2021), where the shift to CEP in
areas with very high levels of documented poverty represents more of a finance change
because these students were likely to receive free meals regardless of which meal system
the school used. Schools with lower documented levels, however, have more students
that will experience changes in their day-to-day experience because of the offer of CEP
meals. As noted earlier, the ISP is not an infallible metric, and a school with a moderate
level of documented poverty could feasibly have high levels of undocumented need. This
concept persists at the student level as well, where students who were previously
ineligible for meals but who are at risk for food insecurity are assumed to be most likely
to benefit from CEP. Interestingly, researchers find effects both among students who
were newly eligible and for students who were previously eligible, potentially indicating
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that a destigmatizing effect is in play in improving the participation of the previously
eligible group, as will be discussed in the next section.
Student Poverty Status
Within schools, it appears that students of all levels of demonstrated household
poverty stand to benefit, whether they are from clearly impoverished households,
marginally poor households, or non-poor households. In the former, students from
substantially disadvantaged backgrounds benefit, even though they would already have
received free meals under the old system, likely because of a reduction in anti-poverty
stigma (Andreyeva & Sun, 2021; Bartfield et al., 2019; Gordanier et al., 2020; Tan et al.,
2020).
Tan et al. (2020) found positive effects of CEP on meal participation across all
three groups but found the largest effects for students that were just above the cut-off for
qualifying for free and reduced-price meals. Gordanier et al. (2020) divided students
into different levels of disadvantage and found the greatest test score and attendance
effects on those that received free meals prior to CEP but whose families did not receive
any other governmental assistance. These are important groups in the consideration of
CEP policy because neither of these beneficiaries would actually be counted in the
school’s ISP, a point the researchers use to indicate the potential merits of CEP
expansion. Additionally, Gordanier et al. (2020) found particularly large effects on the
attendance of middle school students who previously received reduced-price meals.
Families that qualify for reduced-price meals are sometimes theorized to be at
particularly high risk, given that they have a low income that is not low enough to qualify
them for many means-tested programs, leaving them in a precarious position and
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students at greater risk for food insecurity and issues such as meal debt or lunch
shaming3 (Feeding America, 2017).
Rural Schools
School area appears to matter as well. Gordanier et al. (2020) found that in rural
schools, the magnitude of their baseline estimates of test score effects doubled in reading
(and became statistically significant) and substantially increased in math (remaining
statistically significant). They hypothesized that students in rural areas both experience
lower access to community-based sources of food assistance (such as food pantries) and
experience greater anti-poverty stigma (Rank & Hirshl, 1988) as reasons for the greater
levels of CEP effectiveness. Similarly, Davis and Mussaddiq (2019) found larger positive
effects on the proportion of students at a healthy weight for both urban and rural schools
when compared with suburban schools, as well as larger beneficial effects on BMI in
rural schools. Despite these promising effects in rural schools, rural schools are also less
likely to take up CEP (Davis & Musaddiq, 2019; Logan et al., 2014) and are more likely to
be financially harmed by CEP take-up (Rothbart et al., 2020). Additionally, districts with
fewer schools, as is not uncommon in rural areas, are less able to strategically cluster
schools than districts with larger numbers of schools, making them at a potential
disadvantage in taking up and funding CEP.
Elementary Students
Many of the observed effects, particularly on attendance, test scores, and
discipline, occur in elementary schools. Individual student take-up of school meal

3

Lunch shaming is when the school or cafeteria uses negative incentives to ensure payment for
meals. These practices include throwing away a student’s meal for insufficient funds, replacing a
meal with an undesirable dish, marking the student with a rubber stamp or sticker that says “I
need more lunch money” as a signal to their family, or making the student work in exchange for
their unpaid meal, for example by cleaning the cafeteria at recess. The co-pay for reduced-price
eligible students is $0.40 per meal.
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programs generally tends to be higher in elementary schools (Fox et al., 2020). Perhaps
due to concerns about harms to elementary students in particular, food insecurity
interventions for young children seem to get more attention than those for older
students (see e.g., differential policies for elementary schools in the recently proposed
Biden CEP expansion proposal; American Family Plan, 2021). It is unclear if this
difference is warranted based on specific results indicating greater effects or if effects are
simply more easily observed in elementary school. It is very possible that middle and
high school students still experience harms from food insecurity but that relatively minor
changes in school food programs are insufficient to prompt detectable effects on their
behavior or learning.
Hispanic Students
Hispanic families are often less likely to enroll in social safety net programs (see
e.g., Stuber et al., 2000), and those from immigrant, migrant, or undocumented
households may not sign up for fear of citizenship consequences (Bovell-Ammon et al.,
2019; Kaushal et al., 2013). This may make the effects of CEP greater if the students feel
safer and more accepted in taking meals when they become free for everyone, without a
need to specifically “sign up.” Andreyeva and Sun (2021) and Ruffini (2021) observed
larger test score effects among Hispanic students, similar to earlier effects observed by
Imberman and Kugler (2014) in response to a universally free breakfast program.
Andreyeva and Sun (2021) also observed a positive impact on the proportion of students
attending school each day among households that speak a language other than English in
the home.
Policy Implications
Existing CEP research indicates that while the policy may be working well for
some, it could benefit from some adjustments. District and school leaders perceive CEP
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as a risky financial move (Hecht et al., 2021), which may limit their take-up of the
program. Rural schools are less likely to take up the program (Davis & Musaddiq, 2019;
Logan et al., 2014) and more likely to experience financial hardship from it (Rothbart et
al., 2020). The design of CEP’s eligibility structure may disadvantage schools in smaller
districts and those with more limited district administrative staff to devote to the
problem, potentially explaining the issues for rural districts. High-need districts with
fewer than 20,000 students are substantially less likely to take up CEP than larger
districts with similar need (Rogus et al., 2018) Additionally, school size appears to
matter at least in terms of costs; while large and medium schools can experience reduced
costs per meal because of economies of scale from CEP participation expansion, small
schools are not able to recoup this same benefit (Long et al., 2021). Further research on
the effects of CEP specifically in smaller districts, smaller schools, less administratively
robust districts, and rural areas could be formative to future policy development.
Additionally, the clear increase in student meal participation by students previously
eligible for free meals following the introduction of CEP suggests that this subgroup is
impacted by the policy even though their eligibility is unchanged, suggesting that CEP
may be important for students not technically affected by the policy change. This effect
should be carefully considered when designing new school meal research and policy to
ensure that all effects are understood.
Conclusion
CEP appears to be successfully increasing access to school meals as evidenced by
increases in meal participation both by students previously eligible and ineligible for free
meals. This increase has yet to demonstrate an impact on food insecurity rates, although
that lack of evidence is likely from data challenges, making food insecurity an underresearched outcome. Initial results also indicate that CEP appears to be improving
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student attendance and student behavior, at least in some groups. Test score results are
positive or null, although they tend positive, particularly for math scores and elementary
students.
Nearly all of the causal CEP research conducted to date has used difference in
difference strategy and administrative data. There are two primary limitations to these
strategies; first, administrative data inherently narrows the available set of outcomes of
interest. Recall Figure 2.2 shows the theorized ways in which CEP may impact students
via channels of destigmatization, increases in student belonging, and improved school
climate. These important outcomes are unavailable in datasets used in CEP research to
date. Second, most of the published CEP papers use a difference in difference strategy
that predates the advances in difference in difference methodology that coincided with
their publication, particularly the new knowledge that variation in treatment timing and
the inclusion of covariates can substantially bias results (Goodman-Bacon, 2021;
Sant’anna & Zhao, 2020). As the understanding of the consequences of this knowledge is
still developing, the chance that some of these papers may be biased methodologically
remains. Further, all research conducted to date on CEP is logically on schools eligible
for CEP. To understand the impacts of CEP expansion on schools and students not yet
eligible for the program, more research is needed.
More research is needed on CEP. To fully investigate the effects of CEP and
similar policies on student outcomes, priority should be placed on research that uses the
most rigorous and unbiased methods and outcomes that mirror the program’s theory of
change—likely a randomized trial with a substantial student and family survey
component. However, emerging research, albeit limited, shows no concern that CEP
causes issues such as obesity and or learning loss, suggests that the policy may need
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modifications to best serve the populations that are most likely to benefit, and
demonstrates that it likely has a positive impact on students.
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Chapter 3:

No Such Thing as Free Lunch? The Impacts of Departure From CEP

Under current the Community Eligibility Provision (CEP) qualified high-need
schools with lower levels of documented poverty are responsible for self-funding some of
the costs associated with the program, leaving them financially disincentivized from
participating. Despite promising benefits many of these schools do not take up the
program. Importantly, even though these schools demonstrate “lower” need, their needs
may still be persistent and severe.
By examining effects among schools that leave the program, I investigate whether
CEP positively affects students in schools that are currently disincentivized from
participation. These schools are at the margins of CEP eligibility, which is an important
sample to study for two reasons. First because schools at the margins of eligibility may be
impacted by recently proposed changes to expand or contract CEP. The results of this
analysis are likely more generalizable to the subgroup of schools that would be impacted
by proposed CEP expansion (see for example The American Families Plan, 2021) or a
partial rollback of CEP (see for example HR 5003, 2016). Second, students in schools
that demonstrate lower need may paradoxically benefit more from CEP that students in
schools with very high levels of need. That is because in particularly high need schools
most students qualify for free meals, making CEP more of an administrative change,
while schools with lower documented need likely have more students that would
experience a real change from CEP by gaining access to meals. I investigate two research
questions in this chapter.
RQ 1: How does a school’s departure from the CEP program affect students’
attendance, discipline rates, and test scores?
RQ 1.1: How do impacts vary by student subgroup?
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RQ 2: In schools that eventually leave CEP, is there an initial effect from joining
CEP on student attendance, discipline rates, or test scores?
I investigate impacts by student subgroups including economic disadvantage,
gender, and racial category. Students who are not documented in the data as
economically disadvantaged could experience effects directly from changes in their
access to free school meals via CEP. Students who are experiencing documented
economic disadvantage are likely qualified for school meals under both the CEP and free
and reduced-price system and thus CEP changes would not directly impact their access
to meals. These students could experience effects from CEP indirectly via improved
school climate, reduced stigma, or other unobserved changes from CEP, so it is
important to understand both groups.
Background
As discussed in the literature review, early CEP research has shown promise. CEP
improves nutritional quality (Logan et al, 2014), student participation in school meals perhaps because of a reduction in anti-poverty stigma- (Andreyeva & Sun, 2021; Logan,
et al., 2015; Ruffini, 2021; & Tan et al. 2020; Gordanier et al. 2020; Turner, et al. 2019),
and attendance rates (Gordanier et al., 2020); Bartfield, Berger & Men (2020); and
Andreyeva & Sun, 2021). Initial research shows that CEP and similar universal free meal
programs can improve test scores (Gordanier, et al, 2020; Ruffini, 2021; Schwartz &
Rothbart, 2020) and reduce instances of disciplinary infractions (Gordon & Ruffini,
2021) especially in particular subgroups including elementary schools, Hispanic
students, and in rural areas. Students in CEP schools appear to be at no greater risk for
obesity (Rothbart, Schwartz, & Gutierrez, 2020) and may even be less likely to be obese
(Davis & Musaddiq, 2018).
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Yet despite these promising benefits, not all high-need schools have equal access
to CEP programing, meaning some students miss out on potential benefits. While CEP is
technically available to all schools that exceed the qualifying threshold, schools must pay
for a share of the meals that they serve based on a sliding scale based on their
demonstrated poverty level. This leaves resource-constrained schools with the choice to
opt into a promising program and reallocate resources or opt out of the program and
skip the potential benefits.
On one hand, this sliding scale may be beneficial if the scale truly captures actual
need. On the other hand, if the sliding scale underdiagnoses need, then some students,
schools, and society in general may miss out on potential benefits. With evidence that the
poverty metric used in determining CEP eligibility is inaccurate, one cannot rule out the
later possibility. This metric, the “identified student population” (ISP) relies on
household participation in SNAP and other social safety net programs to document the
level of poverty among households served by the school. This count likely misses need,
for example, many immigrant and undocumented families are ineligible for SNAP
(Bovell-Ammon et al. 2019) or may be hesitant to take up other assistance programs for
fear of it affecting their chances of citizenship (Kaushal, Waldfogel, & Wright, 2013).
A school’s ISP determines their eligibility for the program, with schools reaching
an ISP of 40% or above qualified for CEP. CEP’s sliding scale funding system reimburses
schools with higher ISPs for more of the meals served. Schools on the lower end of the
ISP spectrum are responsible for funding a portion of meals. Importantly, schools on the
lower end of the eligibility spectrum are still reasonably high need. The qualifying
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threshold of 40% corresponds roughly to a FRPM rate of 64%4. An FRPM rate of 64% is
considered “mid-high poverty” by the National Center for Education Statistics (NCES,
2021). There is the potential that the configuration of this “sliding scale” system is
disincentivizing schools that would experience benefits from CEP from taking up the
program. This disincentive leaves some students without access to free meals and
without the potential benefits from CEP. From a policy perspective, this disadvantage is
removable by changing or eliminating the sliding scale feature of the CEP policy, as has
been proposed in a number of CEP expansion plans (see for example the Build Back
Better Plan, which at the time of writing, is stalled in Congress).
The full financial impact of the CEP sliding scale funding structure on schools
and districts is not well understood in literature at present. While CEP may reduce the
potential reimbursements to schools with lower ISPs, they may offer potential savings
that offset or even exceed the loss of reimbursements. These savings include a reduction
in administrative time devoted to collecting free and reduced-price meal forms annually,
an increase in the number of meals served that leads to greater economies of scale, and
the elimination of unpaid student meal charges. Early analysis of CEP in pilot states
found that in schools that took up CEP spent less time on some administrative tasks
related to student certification and more time on meal claiming activities that netted out
to a modest savings in administrative time among CEP schools (Logan, 2014).
The elimination of unpaid student meal charges, or “meal debt”, may represent a
particularly large windfall for some schools, for example, unpaid student meal charges
left the Durham Public Schools in Durham North Carolina with a budgetary deficit of

4

The USDA uses a multiplier to estimate the FRPM rate from as schools categorically eligible population.
The categorically eligible rate is multiplied by 1.6, so here a categorically eligible population of 40% (the
lowest level at which a school can qualify for CEP) is multiplied by 1.6 to get an estimated FRPM of 64%
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over $200,000 in 2018 (Donheiser, 2019). Early research into the financial impacts of
CEP on funding gaps finds most schools that take up CEP are able to square their
budgets with the notable exception of in rural areas where schools experience a deficit
(Rothbart et al. 2020). Interestingly, in their analysis, Rothbart and colleagues find that
these rural schools that are negatively impacted by CEP’s funding structure are also the
most positively impacted by CEP in terms of student health, indicating the potential
need for CEP policy reconfiguration to most optimally target the program to those in
need. Rothbart and colleagues are limited in their analysis by data availability and a full
cost-benefit analysis of CEP would be well warranted.
There are other ways in which CEP may potentially disadvantage schools beyond
the sliding scale. Some schools fear that by moving away from a free and reduced-price
documentation that they will have a harder time documenting poverty for grant and Title
1 funding (see Winters & Silvers, 2018; Donheiser, 2019; Logan et al. 2014). Federal
funding agencies are required to accept the ISP as an alternative to free and reducedprice eligibility in determining funding, including Title 1, but within district distribution
of funding can be impacted by nuances in measurement differences between the two
measures (Donheiser, 2019). Non-federal funding sources are not obliged or necessarily
able to accommodate the ISP as a substitute for free and reduced-price eligibility. While
the ISP can be converted to a rough proxy for free and reduced-price eligibility using a
federally calibrated multiplier, this proxy is particularly error prone and can be off by as
much as 30 percentage points in documenting poverty (Blagg, 2019). The concern over
impacts on funding is a reason some schools end up leaving CEP (Winters & Silvers,
2018).
Given the potential for CEP to benefit students and established issues with CEP
policy that keep some schools out and drive others to leave, it would be worth
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understanding specifically what the impact of CEP is on schools that are disincentivized
from taking it up. The ideal research design to explore whether the current CEP policy in
marginally eligible CEP schools would be to randomize a shift in the threshold that
broadened feasible access to schools that otherwise had limited access so that the effects
of CEP could be examined in these schools. However, this design is not currently
feasible. Instead, I turn to available data and apply a quasi-experimental design to
estimate the effects of CEP on a group of schools that I theorize to have been
disadvantaged by the status quo policy.
The group of interest is schools that are disadvantaged by the current CEP policy
structure, as seen in the circle in Figure 3.1. This status is not actually directly observable
given various different policy parameters and unique school contexts, combined with
difficulty in assessing true levels of need. I assume that contained within this
“disadvantaged by CEP” policy group are three subgroups; schools that never take up
CEP, schools that take up CEP and find a way to make it work, and schools that take up
CEP and eventually drop it. I cannot identify membership in the first two groups with the
available data. The first group, schools that would take up CEP if they could, are not
directly discernable from other “never taker” CEP schools that are not disadvantaged by
CEP and simply do not have a demand for the program. Similarly, it is hard to diagnose
the difference between CEP schools where the program is working well and those where
it is a financial burden5 in the “CEP taker” group. However, it is a plausible assumption
that all schools that leave CEP do so because some form of the program is not working
for them, making their membership as CEP leavers as completely bounded by

5

It is hard to gather granular information on how CEP is working within individual school scenarios absent
a substantial qualitative effort, however, this effort would be well warranted in future research.
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membership in the disadvantaged by CEP group. As such, I use this available group to
explore the benefits of CEP in schools that are disadvantaged by the current policy
structure.
Figure 3.1 Schools disadvantaged by CEP policy by observed and unobserved
actions

The CEP leavers group includes schools that leave the program for any of a
number of unobserved reasons. Some schools may leave because it is not financially
feasible, while others may leave because they are concerned that they will become
ineligible for the program. Schools are able to use their ISP from the initial year of entry
as both proof of eligibility and for use in calculating their federal reimbursements for up
to four years. After four years, the school must re-certify that they are eligible, and their
reimbursements will be adjusted to reflect the more recent ISP. If an ISP becomes higher
at any point in the four-year span, the school can use the higher ISP, but they cannot be
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removed from the program if the ISP becomes lower until the end of the four years.
Thus, included in the group of leavers that leave after four years are schools that left
because their ISP made them ineligible, or they considered their new reimbursement
rate infeasible and withdrew. For this dissertation, I focus on the group of schools that
leave at the end of the four years because they are most generalizable to schools at the
margins and would be affected by CEP expansion.
I assess the impact of CEP on four outcomes consistent with existing literature on
the impacts of school meals on students; math and reading test scores, discipline rates,
and student attendance. As discussed in chapter two, student achievement, discipline, or
attendance could be improved via access to CEP either directly via improved nutrition
that improves cognition and mood or indirectly via improved school culture, reduced
familial stress, improved peer condition, or other unobserved conditions. Understanding
student wellbeing, student engagement, student or household food insecurity and school
climate would be well aligned with CEP’s theory of change, however these outcomes are
infeasible given available data.
Data
Data are drawn from the North Carolina Department of Public Instruction
(NCDPI) via the North Carolina Education Research Data Center (NCERDC) restricted
use student level dataset, publicly available NCDPI administrative datasets, and the Food
Research Action Center (FRAC) records on CEP take-up, and qualification. The resulting
merged dataset includes school-level measures of CEP eligibility and take-up, school and
community level descriptives, and student-level outcomes including test scores,
attendance rates, and discipline rates.
Data include all public K-12 schools in North Carolina from 2010 to 2019 to
capture the period in which a school could have joined and left the program along with
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pre-trends. Table 3.1 includes a set of school level descriptive statistics on the schools
contained in the sample. Outcomes for these analyses include end of grade test scores in
math and reading, absences, and discipline incidents. The absences variable is a count of
the number of days a student misses per year. The discipline incident variable is a count
of the number of discipline incidents that the school reports for that student in each year
and includes any reported disciplinary infraction that the school reports such as
disrespect, vandalism, bullying, and fighting among dozens of other discipline codes.
The available data are limited in terms of their alignment with the theory of
change of CEP. Notably, the data set does not include measures of student or household
food insecurity, student health indicators or BMI, individual participation in meal
programing, and measures of school climate. These datapoints would be helpful in
understanding CEP’s impacts on student wellbeing, health, and food security, future
analysis with these or related measures would be important to understanding CEP’s full
effects but such analysis is not possible given the data at hand.
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Table 3.1 Descriptive statistics for CEP stayers & leavers
Variable

Stayer

Leaver

Difference

0.37
(0.39)
403.04
(47.71)

0.28
(0.26)
405.6
(46.71)

0.09

406.9
(48.98)
7.03
(1.82)

408.24
(47.57)
6.89
(1.75)

-1.34

0.21
(0.20)
0.01

0.20

Asian

0.41
(0.24)
0.02

Hispanic

(0.03)
0.19

(0.01)
0.17

Multi

(0.15)
0.30
(0.25)
0.05

(0.09)
0.56
(0.26)
0.04

Students w.
disabilities

(0.03)
0.17
(0.05)

(0.01)
0.17
(0.05)

Discipline Incident
Count
Reading Score
Math Score
Days Absent
Black

White

-2.56

0.14

0.01
0.02
-0.26
0.01
0.00

Economically
disadvantaged
students
Limited English
proficiency students

0.72
(0.16)

0.63
(0.16)

0.09

0.10
(0.10)

0.08
(0.05)

0.02

Enrollment

474.95

488.14

-13.19

(178.15)

(142.15)

Note: descriptive statistics drawn from NCERDC dataset for the year prior to treatment.
The NCERDC dataset has two known data issues; an error in 2016 where
students with missing attendance data were entered as having zero absences and an
issue with the measurement of economic disadvantage (EDS) after CEP became available
in 2014. To address the 2016 attendance data issue, all absences listed as zero were set to
missing to avoid underestimating the actual attendance rates. Luckily, 2016 is only
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relevant in establishing pre-trends in the main model and is not relevant to subsequent
analysis of the initial effects as those pre-date 2016. Models using absences as the
outcome were run with and without the inclusion of 2016. Results are not sensitive to
dropping the year 2016. The consequences of the measurement error prone EDS metric
are discussed at length in the methods section subsequently.
Methods
I estimate the plausibly causal effects of CEP on students in CEP-leaver schools
using a difference in differences (DiD) model where students in CEP-leaver schools are
considered the treated group6. To complete this analysis, I identify two groups among
schools that ever take up CEP; a group that joined and stayed in the program, CEPstayers, and a group where the school joined but eventually left, CEP-leavers.
Departure mechanisms. These analyses hinge on the timing of CEP rollout
and policy design. Figure # shows the timeline of CEP rollout and departure. Schools in
North Carolina were first able to access CEP in the 2014-2015 school year. Schools that
elect to join CEP do so for a four-year term. At the end of the four-year term, schools can
reenroll. The first cohort of schools to take-up CEP in 2014-2015 needed to reenroll to
continue their participation in the 2018-2019 school year. I focus on the schools that did
not reenroll for 2018-19, thus removing the program and reverting back to the individual
means tested FRPM system. As schools make CEP decisions for the next year in the prior
year, schools that left the program would have free and reduced-price meals instead of
CEP from the very first day of school in the 2018-19 year. This shift represents the
removal of access to free meals for students who do not qualify and the potential
6

A regression discontinuity design is infeasible for this study, despite the clear application of thresholds at
ISPs of 40% and 62.5%. These thresholds are far too fuzzy, given that there are pathways for schools below
the thresholds to enter the program and there are a large number of non-takers above both thresholds (in
fact, the number that do not take-up CEP often exceeds the number that do)
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externalities of a return to a means tested identification system, potentially including
issues of anti-poverty stigma, meal debt, and meal shaming, when some students are
labeled as eligible and others are not.
Figure 3.2 CEP timeline in NC
CEP available in NC

2014-15

2015-16

2016-17

COVID19 shuts
down
schools

2017-18

2018-19

2019-20

USDA emergency
programing replaces
CEP
2020-21

2021-22

First year
in NC

Leavers
First year
make
that
the
schools
decision could opt
to opt
out of
out next CEP
year
Notes: CEP was not available in NC before the 2014-15 school year. Schools are enrolled in
CEP for a 4-year time period, after four years they must re-enroll, the 2018-19 school year
represents the first year any NC schools could have opted not to re-enroll. Schools could
theoretically take action to leave the program before the end of the four years but this is
uncommon. CEP was effectively halted mid-year in the 2019-20 school year with the start of
the COVID-19 pandemic,

Reasons for Departure. The specific reasons for leaving CEP are not
observed, however, as documented in the methods section, it would appear based on
observables that schools that left CEP in the 2018-19 school year did not have a
meaningful composition change in their student populations. The lack of evidence of a
composition change indicates that it is unlikely that the schools left CEP because their
students’ needs had meaningfully changed. Rather, I hypothesize that schools that left
CEP did so because some element of the program was not working for them. Potential
elements that prompted departure include the reduced federal reimbursements
(Rothbart, Schwartz, & Gutierrez, 2020; Donheiser, 2019), concerns about access to
external funding (Winters & Silvers, 2018; Donheiser, 2019; Logan et al. 2014), concerns
about equity where some schools are not included (Logan et al. 2014), or ideological
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opposition (Butcher & Menon, 2019). It is possible that schools in the cohort of leavers in
2018-2019 left after trying to make CEP work for the first four-year term and then
elected not to re-enroll.
Presence of Leavers. I identify 121 North Carolina schools that left CEP
between 2016, which would be the second year of the program and thus the first year a
school could leave and 2020, when available data ends. I identify a school as a leaver if
the school was observed in CEP in the year prior but not in subsequent years. Of these
schools, 25 are observed to have rejoined CEP in this timeframe and are not considered
in further analysis given the volatility in their treatment status. Further, I cannot rule out
an administrative error that may have led to a single year mistakenly reported as without
CEP among these rejoiner schools. The remaining 99 leaver schools are described in
table 3.2.
Table 3.2 CEP leavers in North Carolina, 2016-2020
Outcome
Total count,
leavers

2016
34
(24
elementary
schools)

2017
1
(0 elementary
schools)

2018
5
(0 elementary
schools)

2019
29
(19
elementary
schools)

2020
30

Mean ISP of
Leavers

0.40
(0.10)

0.34
(0)

0.29
(0.04)

0.44
(0.10)

NA

Total count,
stayers

701
(469
elementary
schools)

787
(523
elementary
schools)

863
(571
elementary
schools)

837
(554
elementary
schools)

912

Mean ISP of
Stayers

o.59
(0.13)

0.63
(0.14)

0.54
(0.14)

0.59
(0.15)

NA

Notes: Data are drawn from publicly available CEP records from the North Carolina
Department of Public Instruction.
Rejoiners, or schools that leave CEP then rejoin are not included in either count. Across all
years a total of 25 schools leave and then rejoin CEP, accounting for less than 3% of CEP
schools.
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I focus my analysis on elementary schools to preserve a reasonable analytic
sample. This decision is further warranted given that the majority of CEP leavers are
elementary schools and because school food programs generally tend to have larger
demonstratable impacts on elementary students (see Gordanier et al. 2020, Andreyeva &
Sun, 2021; Tan et al., 2021). Future work on the effects of CEP on older students would
be merited.
Analytical Timing. I observe three peaks in the count of CEP schools that
depart the program. The first is in 2016, the year after the program begins, a second in
2019, when the first cohort of CEP joiners would have needed to re-join the program,
and last in 2020 when the cohort of CEP schools that started in 2016 would have rejoined. I focus my analysis on the cohort of 2019 leavers as there are analytical pitfalls
with both the 2016 and the 2020 cohorts. Schools that leave in 2016 would have only
been in the program for a single year and I theorize that students would not have had
time to get used to the offer of free meals in the same way that students in the 2019
leavers would have. Further, given the structure of available CEP data which are
particularly messy in 2015, I cannot rule out that some of the 2016 leaver schools are not
actually leavers but rather were mistakenly marked as being in CEP in 2015 and were in
fact not CEP participants. Because I observe the 2019 leavers in the four years of CEP
prior to departure, their leaver status is more compelling given that the chance of
administrative reporting errors goes down with each repeated CEP status report.
The 2020 cohort is not analytically viable because of the massive interruptions to
the 2019-2020 school year and because as a result of COVID outcomes for students in
these schools are not available. CEP was effectively “replaced” during the 2020-21 and
2021-22 school years when the USDA waived all qualification standards, effectively
granting universal free meal programing nationally with no sliding scale or means tested
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qualification required. The timing of the pandemic and its impact on students broadly, as
well as CEP specifically, puts a firm stop date on potential analyses. Data from all school
years after 2018-19 are not analyzed because of obvious confounding with the pandemic
and the pause in CEP relevancy.
Analytical design. My broad analytical strategies are listed in figure 3.3. In my
main model I evaluate the effect of departure from CEP on student end of grade test
scores in reading and math, and a count of absences and discipline incidents per year. To
do this, I run a difference in differences model comparing CEP-leavers with CEP-stayers
in North Carolina elementary schools. This model addresses the question of whether the
students were harmed when their school left CEP, potentially identifying the presence of
a CEP benefit. As treatment is the removal of a program, I anticipate negative results.
Figure 3.3 Main analysis design
Analytical unit
RQ

Main Analysis: The effects of
leaving CEP
What are the effects of leaving CEP
on student outcomes?

Treated group
Treated time
Counterfactual
group

Secondary Analysis: the initial
effects of joining CEP in schools that
eventually leave
What are the effects of joining CEP on
students in schools that eventually
leave CEP?

Students in schools that left CEP in 2019
2018-19, the first year without CEP

2014-15, the first year with CEP in
schools that eventually left

Schools that stayed in CEP for the
2018-19 school year

Qualified schools that were not in
CEP in 2015 (isp>0.40)

In my secondary analysis I check for the inverse effect by assessing the initial
impacts of CEP take-up on students in schools that eventually depart the program to
partially understand the mechanisms by which program removal harmed students.
Negative effects in response to the removal of a program could be for one of two reasons;
first the program was helpful and thus when it was removed, the benefit goes away, or
second, because the act of removal caused harm beyond simply the halting of the benefit.
70

If the former were the case, then the effects of CEP take-up should be of similar
magnitude but in the opposite direction as the effects of CEP removal. However, if it is
the case that there is something particularly harmful of the removal of CEP, for example
an impact on school climate, then the effects of CEP take-up would appear smaller than
the effects of CEP removal.
Model selection. Recent difference in differences methodological research has
shown that time varying treatment can cause substantial bias in difference in difference
estimates (Goodman-Bacon, 2021). In both specifications of my models, I use a single
treatment year, mitigating this concern. Had the COVID-19 pandemic not disrupted CEP
policy, it may have been advantageous to include schools that left in later years, thus
requiring a strategy that addressed time varying bias, however, that is not the case given
the turn of recent events.
The basic difference in difference model used as my main model is presented
below.
Yijkt=β0 + β1LeaverStatust + β2Leaver + θt + ϵj
The base model is similar to the two-way fixed effects models used in prior
research of CEP including Schwartz & Rothbart (2020) and Gordanier et al. (2020). Yijt
is the student level outcome, including standardized end of grade test results in math or
reading, discipline incident rates, or attendance rates, for individual i in school j in
district k in time t. LeaverStatus is a treatment indicator that takes a value of 1 if that
student’s school left CEP in 2019. Leaver Status is the coefficient of interest and is
equivalent to an interaction term between time and treatment status. Leaver is a
treatment indicator that takes the value of one if the student is enrolled in a school that
leaves CEP 2019. θt is a year fixed effect, which will capture the effect of any unobserved
changes that affect all schools in the sample in a given year, such as a shift in state
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assessment policies. ϵ is a robust error term clustered at the school level to reflect school
level treatment. The counterfactual group includes students in CEP schools that did not
CEP. I assess parallel trends in period leading up to treated students’ loss of CEP access
in 2019, discussed at length subsequently.
Simultaneous Event. One threat to the internal validity of a difference in
difference model is that an event occurred in treated schools at the same time as
treatment that could be fully or partially driving the observed effects. One such potential
event could be a school composition change, for example, if the school demographics
changed such that the level of economic disadvantage was reduced. In this case, it could
be the change in school composition rather than the change in CEP status that led to any
observed impacts. While there is no way to prove the absence of a simultaneous event, I
am confident that such an event was unlikely. First, it is unlikely that any formal or
informal policy, such as a change in school discipline policy, would have affected only
schools that left CEP, and a search on NC policy change confirms this to be the case.
Second, in an exploration of available data discussed below, I find it unlikely that the
schools that left CEP experienced a composition change.
Data availability poses an issue in documenting composition change in terms of
economic disadvantage because available school-based measurements of individual
student disadvantage are subject to known measurement error under CEP. Under NC
policy, students are designated as “economically disadvantaged status” (EDS) if they
appear in one or more of three certifying groups: designation from two state databases,
designation by the school via free and reduced-price meal forms, or school designated
emergency status. Under CEP, the school level designations via meal application forms
and emergency status are halted, so students previously identified as EDS by their school
no longer receive the EDS status in the NCERDC dataset, even though their actual status
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has not changed. This is an administrative issue, rather than a documentation of
changed economic status, making EDS post-CEP take-up unreliable. After a discussion
with the state data office, it was established that the EDS metric is unreliable and that
there is not alternative measure available, although the state is aware of this issue and is
working on solutions, there are no retroactive solutions that can indicate true levels of
student disadvantage in past years. The volatility in the EDS measure is visible in Figure
3.4 where the metric shifts chaotically in both treated and counterfactual schools at takeup and among treated schools at departure from CEP.
Figure 3.4 School population composition by economic disadvantage before,
during, and after CEP

Notes: Event study graph of the proportion of economically disadvantaged
students enrolled in the school. The green bar represents the start of CEP in North
Carolina in 2015. The red bar represents the departure of treated schools from CEP in
2019. Data source: NCERDC school level dataset, 2010-2020
To evaluate school composition change absent a reliable metric of economic
disadvantage, I look to other available measures of school composition including the
count of students with disabilities, the count of students classified as English language
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learners, and students by racialized identity, as shown in Figure 3.5. I assume that any
shift in school composition change would show up in a shift in one or more of these
measures and see no evidence to suggest such a composition change.
Figure 3.5 School population composition by student characteristic before,
during, and after CEP

Notes: Event study graphs of school composition. The green bars represent the
start of CEP in North Carolina in 2015. The red bars represent the departure of treated
schools from CEP in 2019. Data source: NCERDC school level dataset, 2010-2020
In a related simultaneous even concern, effects could be confounded if the
withdrawal from CEP resulted in an influx of free and reduced-price applications that
allowed for greater success in applying for funding. While the reasons a school leaves
CEP are not directly observable in the available data, some schools report in the popular
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press that they felt their ability to access both grant and federal funding, including Title 1
funding, was limited by the removal of free and reduced-price metrics under CEP
(Donheiser, 2019; Winters & Silvers, 2018). If this were the case, then schools may have
been able to access greater funding after the removal of CEP. However, it seems
implausible that such a shift could drive any observed effects in the first year in which
CEP was halted. A school would need to be exceedingly efficient to have collected the free
and reduced-price eligibility forms, completed applications for grant funding, received
the funding, and then leveraged those funds to provide services which in turn impacted
student outcomes all within the same school year. Further, all CEP schools should be
able to reasonably document a high level of poverty using their ISP, even if it is an
undercount, meaning the shift in funding from a higher free and reduced-price eligibility
count would be relatively small. Similarly, while a school may experience a small windfall
in halting CEP thereby absolving their responsibility for paying for a share of meals, it is
unlikely to be large enough to drastically increase instructional expenditures in a timely
enough manner to affect students in the same year. If it were the case that the removal of
CEP lead to greater expenditures elsewhere in the school system, then my estimations
likely to underestimate the effects of leaving CEP, making the estimates more
conservative.
Panel Balance. To improve panel balance, I limit the sample of students to
students who were in the same school for the treatment schools by dropping students
who switch schools. Thus the analysis includes treated students who were exposed to
CEP in the years prior to loosing access and counterfactual students who stayed in a
school with CEP access in both time periods. Given the above estimates that school
composition does not meaningfully change, it is unlikely that students switch schools to
gain access to CEP again after the school announces that they are leaving CEP.
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Parallel Trends. For a difference in differences analysis to yield an unbiased
estimate, one must assume that the counterfactual and treated groups were on similar
trajectories. I assess the pre-2019 trends in both treated and counterfactual schools for
evidence that students in treated and counterfactual schools were not on differing tracks
prior to treatment. Figure 3.6 presents naïve estimates of school level means by
treatment status for the four outcomes of interest in the eight-year period before
treatment in 2019. A visual inspection indicates parallel trends prior to treatment;
however, more precise exploration of parallel trends is warranted.
Figure 3.6 Naïve graphs of parallel trends

Notes: Means plotted over time in the years preceding CEP departure. Data
source: NCERDC student level dataset, 2010-2020
I evaluate parallel trends further using a series of event studies at the student
level for the same three-year pre-treatment period, the results of these event studies are
presented in Figure 3.7. The confidence intervals in the event studies in pre-treatment
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years include zero, indicating no significant difference in the trajectory of the two groups
over time. At the student level, data availability is a challenge for a greater than threeyear period because students are only tested in grades three and up and because their
tenure in elementary schools is limited. To capture trends over a longer time period I
assess parallel trends at the school level for a four-year pre-treatment period at the
school level, presented in Figure 3.8. This time period allows for the observation of
trends from CEP take-up in 2015 until departure in 2019. Evidence from these school
level event studies lend further credence to the assumption that CEP leavers and CEP
stayers were on a similar tract prior to CEP departure.
While the confidence intervals cross zero for each outcome in the parallel trends
event studies, one might express concern about the visually detectable increase in days
absent that appears to suggest some evidence of an upward trend. Recall that there is a
known data issue in 2016, which was three years prior to treatment (indicated by -3 on
the graphs). Given this challenge with the data, I run my difference in difference models
both with and without the inclusion of 2016.
Figure 3.7 Parallel trends tested via an event study at the student level
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Notes: Event study graph of student outcomes. Data source: NCERDC student
level dataset, 2010-2020
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Figure 3.8 Parallel trends tested at the school level

Notes: Event study graph of student outcomes. Data source: NCERDC student
level dataset, 2010-2020
Alternative models. The difference in differences literature has experienced a
rapid shift in recent years and months. At times these developments have been contrary
with a recent paper by Wooldridge (2021) making somewhat contrary points to other
recent work such as Calloway & Sant’anna (2020) and Sant’ana & Zhao (2020). Much of
the recent concern around difference in differences strategies comes from bias
introduced by time varying treatment (Goodman-Bacon, 2021). Additional concern has
been raised around bias from the inclusion of covariates (Sant’ana & Zhao, 2020). By
virtue of the single treatment year and evidence of a satisfied parallel trends assumption
without the inclusion of covariates, my analysis largely avoids the subjects of these recent
developments. However, as a check of robustness, I run a model developed by Sant’ana &
Zhao (2020) to account for the inclusion of covariates.
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The inclusion of covariates could be important if the parallel trends assumption
only held conditional on observable covariates (Cunningham, 2021) however, evidence
indicates that parallel trends is likely to be satisfied absent the inclusion of covariates.
Further, new methodological guidance suggests that the inclusion of covariates in a
difference in differences strategy could introduce bias (Sant’Anna & Zhao, 2021;
Cunningham, 2021), making their inclusion without necessity doubly problematic. To
check the robustness of my estimates without concern of bias from the inclusion of
covariates, I rerun my analysis with the inclusion of a set of control variables using
Sant’Anna & Zhao’s (2021) doubly robust estimator which allows for the inclusion of
covariates by incorporating two strategies; outcome regression (Heckman, Ichimura, &
Todd 1997) and propensity score analysis (Abadie, 2005).
The Sant’anna & Zhao estimator requires three assumptions; that data are in a
panel or cross-section format, that there is adequate overlap in the propensity scores
among treated and counterfactual subjects, and that the counterfactual and treated
groups are on parallel tracks prior to treatment, conditional on covariates. The panel
data by nature satisfies the first assumption. Overlap in propensity scores are presented
in Figure 3.9.
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Figure 3.9 Propensity score analysis overlap

Notes: Assessment of propensity score overlap. Data source: NCERDC student
level dataset, 2010-2020
In figure 3.10 I present graphs of parallel trends conditional on a set of covariates
including student and school characteristics. These covariates include student disability
and English language status, grade level, gender, and racialized identity. Because
measures of economic disadvantage are both subject to substantial measurement error
in this dataset and endogenously effected by CEP status, I use an indicator for ever
economically disadvantaged prior to CEP, following Michelmore & Dynarski (2017). At
the school level, I include covariates documenting school demographics by racialized
identity, and the proportion of students with disabilities.
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Figure 3.10 Parallel trends conditional on observables

Notes: Event study graph of student outcomes. Data source: NCERDC student
level dataset, 2010-2020
The conditional parallel trends assumption is technically not violated for end of
grade test scores and days absent as evidenced by confidence intervals that contain zero.
In the case of disciplinary incident counts, the conditional parallel trends assumption is
violated with evidence of a potential difference three years prior to departure. While not
technically violated, parallel trends looks to visually be precarious for days absent,
however, recall there is a known data issue in 2016, which corresponds to -3 in the graph
where all absences of zero had to be set to missing for both treated and counterfactual
students.
Research question 2. In a second model I evaluate the initial effect of take-up
of CEP in schools that eventually leave the program. To do this, I run a difference in
difference model comparing CEP-leavers who took up the program in 2015 with schools
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that were eligible for but did not take up CEP in 2015. This model addresses the question
of whether the students benefited when their school joined CEP and if that benefit is
proportionate to the harm of removal. This model helps to understand any additional
potential harm from the act of removing a benefit. If departure from CEP simply
represents the removal of a previously experienced effect with no additional externality
from the act of removal, then the effects of joining CEP should be similar in magnitude
for the effects of leaving, just in the opposite direction. However, the effects of leaving
could feasibly be larger in magnitude if the shock of the removal of previously accessible
meals results in extra harm. I refer to this set of analyses as the take-up model.
As with the leaver model, I assess for parallel trends among counterfactual and
treated students in the years prior to treatment, which in this case is the start of CEP in
schools that would go on to leave it in the future. The event study plots unconditional on
the inclusion of covariates are shown in figure 3.11. Unlike in the leaver models, I see
evidence that the parallel trends assumption is violated in all of the outcomes. The
confidence intervals do not cross zero for end of grade test scores or disciplinary
incidents. While the confidence intervals technically cross zero in attendance, however a
trend still appears visually present. Given this, I test parallel trends conditional on
observables. The results of the conditional parallel trends event studies is shown in
Figure 3.12.
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Figure 3.11 Parallel trends prior to CEP take-up

Notes: Event study graph of student outcomes. Data source: NCERDC student
level dataset, 2010-2020
Figure 3.12 Parallel trends prior to CEP take-up conditional on observables

Notes: Event study graph of student outcomes. Data source: NCERDC student
level dataset, 2010-2020
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The parallel trends assumption appears to hold for absences and test scores
conditional on the inclusion of covariates but remains violated for incident counts.
Because of these trends, I interpret any observed effects on incident count with care.
Because the parallel trends assumption is only satisfied under the inclusion of covariates,
the Sant’anna and Zhao doubly robust model is the better specification for analyses of
the effects of joining CEP.
Results
CEP Departure Impacts
I find modest negative impacts on student attendance among students in schools
that left CEP, particularly among student who were economically disadvantaged. Results
of both the canonical and the doubly robust difference in difference models to assess the
effects of CEP departure are presented in table 3.3. I find that the removal of universal
free meal access from the departure from CEP causes students to miss more school. The
effect of about a half a day on average per student per year represents a 7% change over
the mean of 8.13 days per student. This effect on absences is present in both models and
with and without the inclusion of the potentially problematic year 2016 in the pretreatment period.
My findings indicate the potential for negative impacts on academic outcomes,
however these results are sensitive to model choice. I observe some evidence of a small
decrease in math scores of less than a tenth of a standard deviation, however, this effect
is observed only in the canonical difference in difference. I observe a very small decrease
in reading scores in only the doubly robust model, however this effect is virtually zero
and not present in the canonical model. I detect no effects on discipline incidents.
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Table 3.3 Estimated effects of CEP departure

End of Grade Tests:
Math
Reading
Discipline Incidents
Day Absent
Days Absent, 2016
omitted*

Model 1
Canonical
DiD

-0.07
(0.03)
0.02
(0.03)
-0.02
(0.04)
0.58
(0.26)
0.48

Model 2
Doubly Robust
0.00
(0.01)

**

-0.02
(0.01)
-0.01
(0.02)
0.39
(0.09)

*
+

0.39

**

***
***

(0.25)
(0.09)
Notes: Data are drawn from student level NCERDC files
Model 1: Canonical DiD using data from 2015-2019, errors clusterd
at the school level to reflect student level treatment.
Model 2: Doubly robust Sant’ana & Zhao model to account for the
inclusion of covariates: These covariates include student

disability and English language status, grade level, gender,
and racialized identity, and economic hardship indicator.
Data from 2018-2019

*Model 2 did not include 2016 by virtue of its basis in the 2x2 design
+ p<.10, * p<0.05, **p<0.01, ***p<0.001

The variation in effects of CEP departure by student subgroup is presented in
Table 3.4. The effects appear to be driven by students who were disadvantaged. Given
endogeneity in the measure of student economic disadvantage (EDS), I classify students
as having ever been or never been EDS during the time that I observe them in the dataset
(2010-2019). Following Michelmore & Dynarski, (2017) I interpret the “ever EDS”
variable as an indicator for economic hardship among students. Importantly, by virtue of
how the state counts economic disadvantage, I do not believe that false positives are
likely. Rather, given the removal of free and reduced-price meal application forms, EDS
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is likely an undercount lending credence to this method of counting any student that was
ever EDS classified. By virtue of the free and reduced-price system, these “ever EDS”
students are more likely than their never EDS peers to remain qualified for free meals
even after CEP is removed and the school reverts to free and reduced-price meals.
Table 3.4 Subgroup impacts from CEP departure
All
Black
Latinx
White
Outcome Students
Boys
Students Students Students
(S.E.)

Girls

Ever EDS

-0.09***
0.06+

Never White
EDS
Boys

Math (z- -0.07**
score)
(0.03)

-0.08+

-0.05

-0.01

-0.01

(0.05)

(0.03)

(0.03)

(0.02)

Reading 0.02
(z-score) (0.03)

0.00

-0.02

0.06**

0.01*

(0.03)

(0.01)

(0.01)

(0.01) (0.02) (0.02)

(0.00) (0.02)

-0.02
Incident
Count
(0.04)

-0.03

0.02

-0.01

0.00

-0.05

(0.11)

(0.03)

(0.03)

(0.06) (0.03) (0.06)

(0.06) (0.04)

0.58*

0.45

0.58

0.67**

0.52*

0.18

(0.26)

(0.32)

(0.47)

(0.20)

(0.26) (0.29) (0.29)

(0.27) (0.27)

0.48+

0.40

0.46

0.51**

0.46+ 0.52+ 0.52+

0.19

(0.25)

(0.31)

(0.46)

(0.20)

(0.25) (0.28) (0.27)

(0.27) (0.26)

Days
Absent
Days
Absent,
2016
omitted

(0.03)
0.02

-0.04

0.66*

-0.05

-0.01

(0.03)

(0.04) (0.03)

0.04

0.01

-0.05

0.62*

0.05*

0.00

0.66**

0.56*

Notes: Data are drawn from student level NCERDC files. Includes subgroup effects estimated
using the canonical difference in difference model Canonical DiD using data from 2015-2019,
errors clusterd at the school level to reflect student level treatment.
+ p<.10, * p<0.05, **p<0.01, ***p<0.001
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Table 3.5 Doubly robust subgroup estimates on select outcomes
Black
Latinx
White
Boys
Students Students Students

Girls

Ever EDS

Never
EDS

Math
(zscore)

-0.02

0.01

0.00

0.00

0.00

-0.01

0.02

(0.02)

(0.03)

(0.01)

(0.01)

(0.01) (0.01)

Days
Absent

0.28

0.41*

0.53***

0.44*** 0.33** 0.59***

0.11

(0.20)

(0.16)

(0.15)

(0.14)

(0.12)

(0.13) (0.29)

(0.01)

Notes: Includes subgroup estimates using the doubly robust model
Model 2: Doubly robust Sant’ana & Zhao model to account for the
inclusion of covariates: These covariates include student

disability and English language status, grade level, gender,
and racialized identity, and economic hardship indicator.
Data from 2018-2019

+ p<.10, * p<0.05, **p<0.01, ***p<0.001

When CEP is removed, students who were “ever EDS” experienced a drop in their
math scores of nearly one tenth of a standard deviation and an increase in the number of
days absent of over 0.6 of a day. I do not find statistically significant impacts on any
outcomes for students who were never EDS and the observed coefficients for these
students are small, although directionally consistent with the effects observed for everEDS students. To check the robustness of my subgroup findings, I reassess using the
doubly robust techniques. The attendance outcomes are consistent in terms of statistical
significance, magnitude, and direction, but the effects on math scores do not replicate.
These estimates are presented in Table 3.5.
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I find larger attendance effects among white students than I do Black and Latinx
students. However, impacts on attendance are similar in magnitude and direction across
the three racial categories and are limited by sample size in detecting effects among
Latinx and Black students. I do observe a small but statistically significant increase in
the reading scores of white students, but given its magnitude, that it is not consistently
observed, and the number of outcomes tested, I am wary of overinterpreting this finding.
I explore the potential for effects among white boys because of prior findings of reduced
suspension rates among white elementary school boys (Gordon & Ruffini, 2021) and find
no meaningful impacts beyond the impact on attendance experienced across subgroups.
Initial pre-departure CEP take-up impacts
I check to see if the observed harms from the removal of CEP are present in the
inverse at take-up. I assess this by comparing students in schools that would eventually
leave CEP in 2015, the year that these school joined CEP, with students in qualified
schools that had not joined CEP as of 2015. The results for canonical and the doubly
robust models for the full sample are presented in Table 3.6. Because parallel trends
assumptions in this set of models only hold conditional on the inclusion of covariates, I
consider the doubly robust model my preferred specification.
Table 3.6 Impacts of CEP Take-up

End of Grade Tests:
Math
Reading
Discipline Incidents
Days Absent

Model 1
Canonical
DiD

Model 2
Doubly Robust

0.10

0.05
(0.04)

(0.09)
0.06
(0.06)
-0.059
(0.064)
-0.36

0.01
(0.03)
0.03
(0.03)
-0.45

+

(0.27)

(0.16)
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**

Notes: Data are drawn from student level NCERDC files
Model 1: Canonical DiD using data from 2015-2019, errors
clustered at the school level to reflect student level treatment.
Model 2: Doubly robust Sant’ana & Zhao model to account for the
inclusion of covariates: These covariates include student

disability and English language status, grade level, gender,
and racialized identity, and economic hardship indicator.
Data from 2018-2019
+ p<.10, * p<0.05, **p<0.01, ***p<0.001

I find a reduction in the average number of days absent of about half a day that is
consistent with my findings that students miss about a half a day of school more when
CEP is taken away. I do not find any other outcomes statistically significant, although the
findings are similar in magnitude to those from the leaver-model, just with the signs
reversed, as would be logical when comparing effects from the take up and departure
from a program. I observe a marginally significant drop in disciplinary incidents only in
the canonical model, but recall that the parallel trends assumption was violated for
disciplinary incidents in both conditional and unconditional event studies so I do not
find this effect compelling.
I present subgroup impacts for the take-up of CEP in Table 3.7. As with the
departure estimates, I find effects are largely driven by students who were ever classified
as being economically disadvantaged with a reduction in the number of days absent of
over a half a day. I also find an increase in math scores of just under one tenth of a
standard deviation that is marginally statistically significant. Interestingly, I also find the
effect of joining CEP to be largely driven by boys with a decrease in the number of days
absent of four fifths of a day and a marginally significant increase in math scores of over
one tenth of a standard deviation while among girls the effects are smaller and not
statistically significant. I find a marginally significant increase in math scores of 0.18 of a
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standard deviation among Latinx students, given the small sample size for Latinx
students, this impact would be worth exploring more in the future.
Table 3.7 CEP take-up on student subgroups
All
Black
Latinx
White
Outcome Students
Students Students Students
(S.E.)

Math (zscore)

Reading
(z-score)

Incident
Count

Days
Absent

Boys

Girls

Ever
EDS

Never
EDS

White
Boys

0.09+

-0.05

0.02

0.05

0.01

0.18+

0.01

0.11+

-0.02

(0.04)

(0.11)

(0.10)

(0.05)

(0.06)

(0.05) (0.05)

(0.07)

(0.08)

0.01

-0.01

0.02

0.01

0.05

-0.03

0.01

0.02

(0.03)

(0.07)

(0.06)

(0.03)

(0.05)

(0.03) (0.03)

(0.05)

(0.05)

0.03

0.20

-0.02

-0.01

0.06

-0.01

-0.01

-0.01

(0.03)

(0.12)

(0.05)

(0.03)

(0.05)

(0.02) (0.04)

(0.03)

(0.05)

-0.45**

0.02

-0.05

-0.59**

-0.11

(0.16)

(0.32)

(0.33)

(0.20)

0.82**
*
(0.23)

0.01

0.04

-0.54** -0.26

(0.21) (0.20)

(0.24)

0.95**
(0.28)

Notes: Data are drawn from student level NCERDC files
Doubly robust Sant’ana & Zhao model to account for the inclusion of covariates: These

covariates include student disability and English language status, grade level, gender,
and racialized identity, and economic hardship indicator. Data from 2018-2019
+ p<.10, * p<0.05, **p<0.01, ***p<0.001

Limitations
One important limitation to consider is that there are two types of schools
contained within the leavers group; those that leave because they are disadvantaged by
the program structure and those that leave because there was no real need or benefit
from the program. The presence of a heterogeneous group of schools in the leaver group
could bias estimated effects downwards if some schools and students benefited from the
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program and others did not. Unfortunately, available data does not exist to identify this
dichotomy, but in future work, qualitative analysis could attempt to shed light on the
experiences of schools and students in CEP, elucidating the reason(s) a school may leave
and potentially ruling out a lack of need as the rationale.
It is unfortunate not to be able to explore the impacts of CEP departure in
subsequent years following the program removal, however, because of COVID-19, such
analysis is impossible. I hypothesize that the harms of CEP removal could feasibly be
greater in subsequent years without the program as students could experience
cumulative effects from increase stigma and decreased access to nutrition. Similarly,
students could feasibly have continued to experience some secondary benefits from CEP
after the program’s removal, for example if a school implemented new cafeteria practices
that remained in place even after free and reduced-price meals replaced CEP. If this were
the case where some residual elements of the program remained, then my estimates may
underestimate the full harm of complete program removal. Additional limitations
include the previously discussed issues with attendance data and diagnostics of
individual student level socioeconomic disadvantage, although I have found strategies
that allowed for analysis in spite of these issues.
Data availability is limited in terms of what outcomes are more relevant to CEP’s
actual theory of change. It would be ideal to be able to measure the effect of CEP on
outcomes such as food insecurity rates, household finances, school climate, and student
health and wellbeing, among others. Future research that allows for original data
collection, perhaps in the context of a randomized pilot study for a new school meal
strategy, would be well warranted.
Potential Implications
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I find that removing the offer of free school meals via CEP has a negative impact
on student attendance among students from economically disadvantaged households.
This effect is similar in magnitude to the benefit experienced when CEP was originally
offered. These results causally linking school meals and attendance are consistent with
the findings of earlier students on school breakfast (Kirksey & Gottfried, 2021) and CEP
(Andreqyeva & Sun, 2021; Bartfeld, Berger, & Men, 2020). This work contributes to an
emerging body of literature that points to the positive effects that school meal reforms
can have on students who are from economically disadvantaged (Andreyeva & Sun, 2021l
Ruffini, 2021; Bartfeld, Berger, & Men, 2020).
Federal legislation to contract CEP by raising the qualification thresholds for CEP
has been introduced several times (Billings & Carter, 2020). Conversely, some have
suggested an expansion of the CEP program or the adoption of a universally free school
meal system nationwide (H.R. 4684, 2019). To ensure that a choice to limit or expand
access is informed, we need to understand the effect of the program on schools that are
at the margins of qualifying; those most likely to be affected by such a policy change. I
find modest negative effects from the removal of CEP on student attendance with some
evidence of a decrease in math scores. These effects are driven by impacts on students
who have experienced economic disadvantage, the very students that most food security
programs seek to help. Similarly, economically disadvantaged students attend more
school when their school first adopts CEP. These finding are of particular policy
relevance as they shed light on the ways that CEP affects students. Economically
disadvantaged students likely qualify for meals regardless of their schools’ CEP status
because they likely qualify for free meals under the free and reduced-price system. Thus
effects among this group indicates that CEP provides benefits beyond simply the offer of
free meals, potentially via a destigmatization effect.
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Conversely, I do not find strong effects among students who are not economically
disadvantaged. These students experience a concrete change in their meal eligibility
status as without CEP they would be expected to pay for school meals. Interestingly, I do
not detect effects among this subgroup. This group is at lower risk for food insecurity and
thus may not experience strong effects from CEP changes although it may be the case
that these students benefit from CEP in ways that are not explored in this study.
Given the harms to students from program removal and the benefits at its start,
continued research on the full mechanisms by which CEP and other universal free meal
programs impact students, including destigmatization and other impacts on school
climate, would be well warranted. I find evidence that CEP helps students in schools that
are currently disincentivized from participation indicating that the consideration of
policy change to offer the program with fewer burdens in these schools would be
warranted. In Chapter Four, I explore such policy changes in more depth.
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Chapter 4:

What Is Next for CEP? An Analysis of Proposed Changes to the Community
Eligibility Provision

The sliding scale used to finance Community Eligibility Provision (CEP) meals
disadvantages some schools. As I demonstrate in Chapter 3, students in these schools
where CEP is disincentivized benefit from CEP. This benefit is particularly felt by those
students who face economic hardship. Given these findings and an emerging body of
evidence on the benefits of the CEP for students, research indicates that expansion of
CEP has the potential to improve student wellbeing and student learning, while
contraction could have a harmful effect. However, it is not known exactly how potential
expansions or contractions would impact federal expenditures. Expansion or contraction
would likely shift federal expenditures on school meals both by changing the number of
schools that have access to CEP and by changing the rates of student participation in
school lunches. Further, it is not yet well documented in research or in policy discourse
which schools and students would be impacted by CEP expansions or contractions.
Contractions in particular risk potentially harming students and schools who are
substantially economically disadvantaged. The goal of this work is to predict the impacts
of CEP expansions and contractions on the numbers of students served, household
expenditures, and federal expenditures. To explore these potential impacts, in this
chapter, I investigate three research questions:
RQ 3.1 How many students would become eligible or lose eligibility under
various proposed changes to CEP?
RQ 3.2 What would the various changes cost in terms of federal expenditures?
RQ 3.3 How would these changes impact families?
CEP has three elements, listed in Table 4.1, that together determine a school’s
eligibility and reimbursements: the identified student population (ISP), which is the
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school’s demonstrated level of poverty; the eligibility cut off; and the multiplier that is
used to calculate reimbursements. The multiplier and a school’s ISP are multiplied to
calculate the proportion of meals served that are reimbursed fully by the federal
government7. Recently proposed changes, discussed in detail subsequently, would
modify the eligibility threshold, the multiplier, and the ISP calculation procedure.
Relatively small changes to these figures have the potential to substantially expand or
contract the number of schools and students served by CEP.
Table 4.1 CEP Policy Design
Identified
Student
Population

Eligibility
Cut-off ISP

Multiplier

Reimbursement

School level
proportion
between 0-1

ISP of ≥0.4

1.6

Proportion of meals federally
reimbursed=Multiplier*ISP,
truncated at 1.0

ISP=0.35

0.35<0.4:
the school is
ineligible

N/A

Traditional free and reducedprice meal system remains in
place

School with
ISP of 0.5

ISP=0.5

1.6

School with
ISP of 0.7

ISP=0.7

0.5>0.4: the
school is
eligible
0.7>0.4: the
school is
eligible

1.6*0.5=0.8,
80% of meals served are
reimbursed federally
1.6*0.7=1.12
100% of meals served are
reimbursed federally

Status Quo

Examples:
School with
ISP of 0.35

1.6

The focus of the economic analysis in this work is on federal funding implications
and seeks to provide a foundational understanding of the shifts in federal expenditures
but does not estimate the full economic value of shifts to CEP policy. CEP offers the
potential for large savings to schools from the elimination of “meal debt” and the averted

Using today’s 1.6 multiplier, a school with an ISP of 40% is reimbursed for 1.6*40=64%, so 64%
of the meals they serve are reimbursed fully by the federal government.
7
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administrative time from CEP’s elimination of free and reduced-price meal eligibility
certification and tracking. Further, an estimate of secondary impacts on schools, children
and families is beyond the scope of this work. Such impacts could feasibly include
reduced familial stress, increased food security, improved student well-being, and better
school climate among a host of other outcomes. I plan to undertake a future cost-benefit
analysis of CEP including the estimation of the economic value of CEP’s benefits.
Background
Since CEP became available to eligible schools nationwide in the 2014–15 school
year, there has been considerable policy conversation around how the policy could be
changed to either expand or contract the program. Table 4.2 shows the current CEP
policy reimbursement plan, compared with three prominent policy proposals. In this
chapter, I predict the potential impacts from these three proposed changes to the CEP
program.
Table 4.2 Current and Proposed CEP Formats

Policy
Elements

Status Quo
CEP

Expansion:
The American
Families Plan,
2021 & Section
24001 of Budget
Reconciliation,
9/2021

ISP at which a
school or cluster
qualifies

40% ISP

25% ISP in
elementary
schools

25% ISP

60% ISP

62.5% ISP

40% ISP in
elementary
schools, 52.6%
in middle and
high schools

40% ISP

62.5% ISP

1.6

2.5 in
elementary
schools, 1.9 in
middle and high
schools

2.5

1.6

ISP at which all
meals are
reimbursed
federally
Multiplier used
to calculate
reimbursements
(Reimbursement
=Number of
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Expansion:
Proposed by the
Food Research &
Action Center,
2021

Contraction:
H.R.5003, 2016

Meals Served*X)
Differential
policy
specifications by
school level?

No, all schools
receive the same
treatment

Yes, elementary
schools have
lower thresholds

No, all schools
receive the same
treatment

No, all schools
receive the same
treatment

Some proposals seek to expand the plan by lowering the ISP thresholds at which
schools qualify for CEP, effectively increasing the number of schools that qualify, as is
the case in the American Families Plan (AFP), which is presently stalled in Congress.
Some seek to make the plan more feasible for schools by increasing the multiplier, thus
decreasing the burden on schools, which may in turn induce more schools to sign up.
Recent recommendations from the Food Research and Action Center (FRAC) policy
recommendation include both changes to the multiplier and the eligibility threshold.
Some of these proposals, such as the AFP, suggest that there should be differential
policies for different types of schools, typically prioritizing access among elementary
schools.
Some proposals seek to reduce access to the CEP program by raising the
thresholds, by lowering the multiplier, or both. One example of this is HR 5003, a bill
introduced by Rep. Rokita in 2016, that would contract CEP by raising the eligibility
threshold. Debate over the correct eligibility threshold included ISPs as high as 80%
(Amendment to HR 5003, Rep. Grothman, 2016), a rate that would have only allowed
CEP in schools that had student populations 100% qualified for free and reduced-price
meals, rendering CEP virtually canceled. The bill ultimately went forward with a
proposed change to the eligibility threshold from 40% to 60%. While the bill made it out
of committee, it was never brought to a vote in the House of Representatives and thus
did not progress, yet it is representative of similar conservative discourse on CEP (see,
e.g., Bakst & Butcher, 2021).
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Data
Data include all of the nearly 100,000 U.S. public K–12 schools as contained
within the National Center for Education Statistics (NCES) Common Core of Data
(CCD). These data include the number of students enrolled, student demographics, CEP
status, and free and reduced-price eligibility8. The CCD data have a known issue where
CEP participation may be undercounted, particularly in some states. Virtual schools and
schools that serve only adult learners were dropped from the dataset given that these
schools are not eligible for the National School Lunch Program. Schools that were
reported as closed or that listed enrollments of zero students were also dropped. The
resulting dataset includes 95,912 schools.
Missing Data
To avoid undercounting current CEP schools, these data were merged with ISP
rates and current CEP status from the FRAC dataset. In 7% of schools, CEP status was
missing in both datasets. CEP participation in these schools was imputed using the
predicted probability of participating in CEP via the logistic regression model below
including the schools’ population by racialized identity, school level, charter status, the
free and reduced-price eligible population, school size, and state. Schools with a
predicted probability of participation in CEP of 70% or greater were assumed to be CEP
participants. This model has a pseudo R2 of 0.44, and this method accurately predicts
CEP status in 80% of schools with CEP data.
$ = β0 + β1race + β2school_level + β3charter + β4FRPM + β5enroll + β6state
!"#

The CCD dataset includes measures of free and reduced-price eligibility in non-CEP schools and
proxies for free and reduced-price eligibility in CEP schools. CCD does not record a school’s ISP.
8
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Free and reduced-price meal eligibility statistics were also missing in 7% of the
schools. Most of these schools had direct certification statistics available, which is a
federally approved alternative to free and reduced-price meal eligibility very similar to
the ISP9. The federal multiplier of 1.6 was used to predict the free and reduced-price
eligibility in these schools, leaving only 2% of schools with missing free and reducedprice estimates. The free and reduced-price meal eligibility was replaced in these schools
with a predicted free and reduced-price meal eligibility based on the OLS model below,
which includes the schools’ population by racialized identity, school level, charter status,
the free and reduced-price eligible population, school size, and state. This model has an
R2 of 0.60 and a mean difference between actual and estimated values of 0.003 with a
standard deviation of 0.17.
$ = β0 + β1race + β2school_level + β3charter + β4enroll + β5state
%&#'
The ISP is only calculated and reported in schools that have a high level of
poverty or where the school plans to participate in CEP, leaving schools with lower levels
of poverty and non-participating schools with no reported ISP. As such, the ISP was
missing in 49.6% of schools. The ISP in these schools was predicted using the OLS
regression equation presented below that includes the free and reduced-price eligibility,
which is highly predictive of ISP, along with school demographics, state, meal status
eligibility, school size, and grade levels served. This model was estimated separately for
schools with free and reduced-price eligibility and for schools with direct certification
statistics. These models were used to calculate the ISP for the bulk of the schools with

Direct certification is the data-matching process by which school districts are able to certify a
student’s eligibility for school meal programs without the need for an eligibility form, typically
from state records of their household’s participation in a social safety net program. Some states
have more robust direct certification infrastructure than others, and in some states, schools can
report their direct certification rate rather than their free and reduced-price eligibility rate. For
more on direct certification, see FRAC (2018).
9
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missing ISPs and has an R2 of 0.77 in schools that report free and reduced-price
eligibility and an R2 of 0.81 in schools that report direct certification statistics. The
predicted ISPs based on these models have a mean difference between predicted and
actual ISPs of 0.0007 with a standard deviation of 0.11 in schools without missing data.
* = β0 + β1race + β2school_level + β3charter + β4meal_status + β5enroll + β6state
()#
In 5% of schools, missing school characteristics precluded the use of this model.
In these schools, a simplified model including only the school’s grade level, type
(alternative, charter, special education), enrollment, and state was used to predict the
ISP. This model has an R2 of 0.29. The predicted ISPs based on these models have a
mean difference between predicted and actual ISPs of 0.008 with a standard deviation of
0.19 in schools without missing data. In this case, this replacement is very similar to
replacement with state and grade level specific means.
* = β0 + β1school_level + β2school_type + β3enroll + β4state
()#
Participation Rates
Student participation in school lunch programs is rarely universal because some
students bring their own lunches, buy lunches off campus, or skip lunch. It is important
to understand the number of students who are likely to take meals each day when
estimating the potential costs of policy changes. However, student participation rate data
are not consistently available at the national level. Instead, I use participation rates
calculated in existing research and apply these rates to my dataset. Table 4.3 summarizes
these rates. Free and reduced-price participation rates were drawn from a study by Fox
et al. (2019) for the United States Department of Agriculture (USDA) Food and Nutrition
Service and were estimated separately for free and reduced-price eligible and ineligible
students in elementary, middle, and high schools. These rates assume the free and
reduced-price system. To estimate participation in CEP meal programming, I use
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aggregated results from CEP (Andreyeva & Sun, 2021; Logan et al., 2015; Ruffini, 2021;
Tan et al., 2020) and universally free meals (UFM) evaluations (Schwartz & Rothbart,
2020) to estimate participation in meal programs given the demonstrated impact of CEP
and similar UFM programs to increase lunch participation.
Table 4.3 Participation Rates in Free and Reduced Price Meal (FRPM)
eligible and CEP by School Level and Eligibility Status
School Level

Eligibility

Elementary

FRPM Eligible

Middle
High

FRPM
Participation
88.50%

CEP increase
9.36%

Predicted CEP
participation rate
96.78%

FRPM Ineligible

44.90%

11.63%

50.12%

FRPM Eligible

71.20%

9.13%

77.70%

FRPM Ineligible

35.10%

14.75%

40.28%

FRPM Eligible

60.10%

8.20%

65.03%

FRPM Ineligible

27.20%

11.71%

30.39%

Note. FRPM participation rates are drawn from Fox et al. (2019). Increases in
participation rates for CEP were aggregated from existing studies and generalized to
relevant grade levels when merited: Elementary: Andreyeva and Sun (2021); Logan et al.
(2015); Tan et al. (2020); Ruffini (2021); Middle: Logan et al. (2015); Tan et al. (2020);
Ruffini (2021); Schwartz and Rothbart (2020); High: Logan et al. (2015); Ruffini (2021).
Methods
I seek to predict federal expenditure changes from two proposed CEP expansions
and a proposed CEP contraction. To do this, I predict how school take-up of CEP and
student meal participation rates would change under the policy scenarios and use these
results to calculate the predicted shift in federal expenditures. The results should be
interpreted as a best guess at how expenditures may change; actual expenditure changes
would be dependent on a host of unobservable circumstances such as school cafeteria
practices, post-pandemic shifts in meal participation, and many additional potential
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circumstances. I also predict the number and the demographics of students impacted
under proposed policy changes. The potential shift in student access and federal cost was
evaluated under the following scenarios:
1. The American Families Plan CEP expansion proposal;
2. The FRAC proposed CEP expansion; and
3. The contraction of CEP proposed by H.R. 5003 (2016, not passed).
For each scenario, two outcomes were predicted: the change in number of eligible
schools and students, including by demographic subgroup, and the cost in terms of
federal dollars. To address the change in eligibility, newly eligible school enrollments
were totaled. To predict costs, changes in the level of participation were predicted based
on the specific socioeconomic class and grade level participation rates from existing
studies. I used the grade-level and qualification status specific estimates of student
participation discussed above to model daily participation rates at the school level. I use
these predicted participation rates and the appropriate federal reimbursement rates to
predict the change in federal expenditures for each proposed policy change.
To calculate the predicted change in affected students and the predicted change
in federal expenditures, I began by creating indicators for whether the school would be
impacted under each policy scenario based on the grade levels served and the school’s
ISP. Next, I proceeded with the four-stage process described below to predict change in
participation and change in expenditures. In the first stage, I predict the number of
meals taken each day for each school; in the second, I calculate the gross federal
expenditures for each school under the new proposals; in the third, I estimate the status
quo federal expenditures for each school. I calculate the status quo expenditures for two
reasons: first, because these figures are not known in recent years given COVID-19
disruptions to school meal programming; and second, because even absent COVID, these
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figures would not be publicly available at the school level. In the final stage, I use the
results of the earlier stages along with the predicted probability that a school takes up
CEP to estimate the change in federal expenditures under the new policy configuration.
Stage 1: Predicting CEP Meal Uptake
Model one, presented below, describes the method used to calculate the predicted
number of CEP meals taken each day, predicted using participation rates from existing
CEP research.
(1)
Ŷs=pfr_red*prf_g + ppaid*prpaid_g
Where Ŷs is the predicted count of students who would take school meals each day. I
apply differential participation rates for students who were previously eligible for free or
reduced-price meals than for students who were previously ineligible because
participation in school meals tends to be higher among students in the former category
even after CEP is implemented and all students become eligible. To estimate the number
of meals taken in each school per day, I multiply the proportion of free and reducedprice eligible students (Pfr_red) and the proportion of students who would otherwise pay
full price (Ppaid) by the respective category by grade level participation rate (pr) from
Table 4.3.
Stage 2: Federal Expenditures Under Proposed Changes
The predicted count of students (Ŷs) was used in model two to predict the federal
outlay under the proposed new specification of the CEP policy for each school.
(2)
FExs_new_cep = Ŷs * Mproposed * Rs_free*Ds*Qs
Where FExs_new_cep is the gross federal expenditures for the new CEP school. These
expenditures were calculated by multiplying the predicted number of CEP meals served
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per day times the new proposed multiplier (M), the reimbursement rate for which that
school is qualified (R), and the number of schools days in a year, which was assumed to
be 180.
Stage 3: Federal Expenditures Under Status Quo
The status quo federal expenditures from a school’s reimbursements were
estimated using model three.
(3)
FExs_statusquo =CEP*[Ŷs * M1.6 * Rs_free*Ds*Qs] + FRPM*[(pfree*prf_g*
Rs_free*Ds)+(preduced*prreduced_g* Rs_reduced*Ds )+(ppaid*prpaid_g* Rs_paid*Ds )]
Where FExs_statusquo is the federal expenditure under the status quo program. CEP and
FRPM are mutually exclusive indicators for which program the school was in in. CEP
takes a value of one (and FRPM inherently a value of 0) if the school is currently in CEP
thus applying the first part of the equation, which is nearly identical to model two, but
with the current multiplier of 1.6. If a school is not currently in CEP, it was coded one for
FRPM, turning on the second part of the equation, which applies the differential free,
reduced-price, and paid reimbursement rates to the anticipated participation rates based
on the school’s relevant populations in each category.
The status quo federal expenditures will then be subtracted from the predicted
federal expenditures under proposed CEP policy change.
Stage 4: Net Change in Expenditures
In the final stage, I use the above calculated components to estimate the
nationwide federal outlay for various CEP changes. I could simply subtract the status quo
FRPM expenditures from the new CEP expenditures; however that would not reflect the
fact that CEP is a voluntary program and school take-up is unlikely to be universal and
would thus substantially overestimate the cost of CEP expansions. Instead, I apply the
105

probability of CEP take-up relative to a schools’ proximity to the eligibility thresholds to
estimate the number of schools that would take up CEP if it were expanded. To do this, I
calculated the probability of joining CEP under the current system for schools in three
eligibility categories, listed in Table 4.4.
Table 4.4 Status Quo Probability of CEP Take-Up
CEP eligibility
Eligible for CEP, all meals are federally reimbursed
Eligible for CEP, school pays for some meals
Not eligible for CEP

ISP under
status quo
≥0.625
0.40–0.625
<0.40

Probability of
CEP take up
0.84
0.61
0.08

I assume that the probability of a school opting into CEP is based on the school’s
eligibility category and that if a school moved into a different eligibility as a result of CEP
policy change, their probability of CEP take-up would change to match their new
category. As such, to estimate the change in school participation in CEP, I apply the
probability of CEP take-up under the qualitative categories listed in Table 4.4. For
example, if a school had previously been in the second tier, where they would be eligible
but would have had to pay for some of the meals served, but became eligible for the first
tier, where all meals served would be federally reimbursed, their probability of CEP takeup would increase from 0.61 to 0.84. Given the ability of schools to join CEP even if they
are not eligible via clustering strategies, I also calculate the probability of joining for
schools below the qualifying threshold to be 0.08 and use this to allow for the possibility
of take-up of CEP below the eligibility threshold.
I used these probabilities in model four to project the change in federal
expenditures (△FExs) for the various proposals. I calculate the net change in the federal
expenditures by subtracting the status quo expenditures for the projected change in
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expenditures for each school. I then multiply the change by the school’s probability for
CEP take-up and sum across all public K–12 schools nationwide.
(4)
△FExs=

Σ [PR

cep*(FExs_new_cep

- FExs_statusquo )]

Results
Students Impacted by Proposed Change
I begin by counting the number of students that would potentially be impacted by
CEP expansions and contractions. I find that millions of students would be impacted by
either change with as many as nearly 20 million gaining access under extensive
expansion and nearly 10 million losing access under contraction. Table 4.5 presents the
average characteristics of schools that are potentially impacted by the proposed
expansions and contractions of CEP. Table 4.5 presents the number of students by
racialized identity and by those who are qualified for reduced-price or not qualified for
free meals under the traditional FRPM system as these are the students that would be
directly impacted by the price change.
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Table 4.5 School Characteristics Under Various Proposed CEP Policy
Configurations
Policy
status

Proposal

FRPM

Red.
price
elig.

Am.
Ind.

Asian

Black

Latinx

Pac.
Isl.

Multi.

White

Enroll.

Status
Quo

All

0.55

0.06

0.02

0.04

0.15

0.25

0.00

0.04

0.50

527

CEP

0.79

0.04

0.03

0.03

0.27

0.33

0.01

0.04

0.31

504

AFP

0.59

0.07

0.02

0.03

0.12

0.28

0.00

0.04

0.51

433

FRAC

0.55

0.07

0.02

0.03

0.11

0.26

0.00

0.04

0.55

477

CEP
reim.
change

0.72

.04

0.03

0.03

0.18

0.32

0.01

0.04

0.39

540

HR 5003

0.71

0.05

0.03

0.03

0.17

0.31

0.01

0.04

0.41

544

Expans.

Contract.

Note. Status quo section includes all schools (“All”) and schools enrolled in the status
quo CEP system in 2021 (“CEP”). Expansion section includes schools newly eligible for
CEP (“AFP” & “FRAC”) and schools currently in CEP that would be impacted by the
change to reimbursements (“CEP reim. change). Contraction section includes schools
that would be removed from CEP under HR 5003.
For the two expansions of CEP, there are three types of schools that would be
impacted: a) schools that are not CEP-eligible but that would become eligible under the
proposal, b) schools that are eligible under the status quo CEP policy but have not yet
joined, and c) schools that are currently in CEP that would be affected by the change to
the reimbursement system. In the expansion section, Table 4.6 presents first the number
of students in all schools that would be eligible for CEP under the expansion, including
newly eligible schools and schools that were previously eligible under the status quo CEP
policy but that did not take up the program. I hypothesize that if the policy became easier
for schools to implement as a result of a more generous reimbursement multiplier, some
previously eligible schools that did not take up CEP under the status quo would under
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the expansions. The second line includes only students in newly eligible schools. The last
line in the expansion section describes the CEP schools that would be impacted by the
reimbursement increases.
Table 4.6 Counts of Students Impacted by Expansions and Contractions of
CEP

Policy Status

Total Students

Black
Students

Latinx
Students

Reducedprice eligible
students

FRPMineligible
students

CEP Status
Quo

15,510,960

3,947,486

5,875,161

569,335

3,607,402

AFP Eligible,
all schools

12,545,112

1,760,019

4,065,634

954,980

5,099,203

AFP Newly
Eligible

5,849,177

528,221

1,382,826

428,902

3,095,256

FRAC
Eligible, all
schools

19,124,188

2,453,115

5,686,403

1,453,251

8,622,568

FRAC Newly
Eligible

13,433,011

1,373,600

3,273,045

977,455

7,039,019

Current CEP
schools
affected by
multiplier
change
(FRAC or
AFP)

10,029,966

1,889,010

3,688,723

443,859

2,902,829

HR 5003:
Lose CEP

9,119,880

1,649,192

3,307,254

411,571

2,738,366

Note. AFP and FRAC are presented in three categories. “All schools” includes all schools
that could take up CEP under the proposal including newly eligible schools and schools
that could have taken up the program under the status quo but had not yet. The “newly
eligible” category includes only students in schools that are newly eligible under the new
proposal. The schools affected by multiplier changes are the same under FRAC and AFP
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(the degree of the change would differ). The student count in HR 5003 includes the
number of students in schools that would lose access to the program.
Expansions
I estimate that the expansion of CEP in the AFP would allow up to 29,100 new
schools serving 12.5 million students to access CEP. Of these schools, 13,225 were
previously ineligible for CEP and would become eligible under the proposed change. The
remaining approximately 16,000 of these schools are schools that are presently eligible
for CEP but that have opted not to take it up; however, shifts in the reimbursement
schedule might induce them to enroll. The more expansive FRAC proposal would
potentially induce up to 40,219 schools serving nearly 20 million students to join. Of
these schools, 25,892 serving over 13 million students were ineligible under the status
quo CEP policy structure. Both expansions change the multiplier used in reimbursing
schools for meals, which would increase the reimbursements in an additional 18,580
current CEP schools that serve a total of over 10 million students. These schools
represent 60% of schools currently in CEP, and the size of the reimbursement increase
would be dependent on their level of need (recall that CEP reimbursements are
calculated by multiplying the ISP by the policy specific multiplier). While the students in
these schools would not see a change in CEP practice or meal pricing, their schools’
ability to maintain CEP would be eased by the increased reimbursements.
Under both expansion plans, newly CEP-eligible schools would be slightly more
economically disadvantaged than the national average. These schools would be deemed
“moderately-high poverty” according to NCES designations. The expansions would affect
a large number of racially minoritized students, including 2.5 million Black students and
5.7 million Latinx students, although the affected schools have on average larger White
populations than those currently served by CEP, with an average White population of
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51% and 55% under AFP and FRAC respectively. Schools that would experience greater
reimbursements under CEP changes have a FRPM-eligible population of 72% and serve a
non-White population of 61% on average, both of which exceed the national average.
These schools that would experience an increase in reimbursements under the proposed
expansions are largely the same schools that would lose access to the program under
contractions as a consequence of having ISPs on the lower end of the status quo CEP
eligibility scale.
Contraction
The proposed contraction of CEP would remove CEP access for 9.1 million
students in 16,765 schools, effectively halving the size of the program. Contraction of
CEP may harm both those students directly affected by the price change and those
indirectly affected by the removal. I estimate that over 3 million students would
experience an immediate price change with 2.7 million returning to full price meals and
over 400,000 returning to reduced-price eligibility. An additional 6 million free-mealeligible students would return to eligibility for free meals but under the means-tested
system. Although eligible for free meals under either system, as discussed in Chapter 2,
free-meal-eligible students experience a demonstrated impact from CEP. Futher, my
analyses in Chapter 3 indicate they may experience harm from the removal of CEP.
The schools that would lose access to CEP under a contraction similar to HR
5003 are substantially disadvantaged with a free and reduced-price eligibility of 71% on
average, a metric that NCES deems “high poverty.” They also have disproportionately
larger populations of racially minoritized students when compared with schools
nationally. On average, the schools that would lose CEP serve 31% Latinx students, 17%
Black students, and 40% White students. However, when compared with existing CEP
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schools, the schools that would lose access have slightly higher proportions of White
students.
Expenditures
Table 4.7 presents the results of my analysis of the predicted federal expenditure
changes from proposed CEP expansions and contractions.
Table 4.7 Expenditure Changes Resulting From Expansions and
Contractions of CEP
Estimated Status-Quo federal expenditures on all FRPM & CEP lunches:
$14,548,591,000
Outcome
Estimated
expenditure
change
Relative
change

AFP Expansion
$1,637,671,000
11.26%

FRAC Expansion

HR 5003 Contraction

$2,231,994,000

-$66,975,000

15.34%

-0.45%

Predicted
change in
meals
668,920
860,010
-543,840
served per
day
Note. Estimated expenditures based on predicted changes in school take-up of CEP and
changes in student participation rates and the federal reimbursement rates as of 2021.
Dollar values are rounded to the nearest thousand, meal counts to the nearest 10.
I estimate the status quo expenditures on school meals nationwide to be $14.6
billion based on current USDA reimbursement rates, the most recent count of students
and schools, and predicted participation rates. For context, the full outlay for the
National School Lunch Program in fiscal year 2019 was $14.1 billion (USDA, 2020). My
estimate for the status quo reimbursement is higher because it uses 2022 reimbursement
rates and conservatively over-estimates participation. However, given that the main
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result of interest is the percent change in expenditures and that participation is overestimated in the same direction in all estimates, this is of minimal concern.
The proposed expansion of CEP under the AFP would increase federal
expenditures on school lunches by 11% based on my estimates. The more expansive
FRAC proposal would increase expenditures by 15%. Both of these proposals have the
potential to substantially increase the number of students served by CEP; I predict that
the AFP proposal could increase the number of students in schools with access to the
program by 81% while the FRAC proposal would more than double the program with an
increase of 123%. Given differentials in likely rates of school take-up and student-level
participation, the cost per likely newly served student is lower for the more expansive
FRAC program at $170 per student per year, compared with the $280 per newly served
student per year under AFP.
I predict that the contraction of CEP under HR 5003 would reduce federal
expenditures by approximately $67 million. While this is a large sum of money in
absolute terms, it represents virtually no change in federal expenditures on school
lunches with a predicted decrease in total expenditures of less than 1%. Given that the
program would be halved in size under the contraction, this reduction is surprising;
however, it is driven by the fact that a number of the schools withdrawn from CEP would
likely continue serving a large number of students lunch. Thus, the net change is due to
the relatively small number of paid and reduced-price eligible students in these schools
as well as a likely reduction in the number of meals taken by free-eligible students given
the shift back to the means-tested FRPM system.
Interestingly, in 7,681 of the schools that would lose access to CEP, I predict that
federal expenditures would actually increase slightly. These schools are on the lower end
of the ISP scale but have higher FRPM populations than their ISP would predict and thus
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have populations of students that are likely to take meals under either system. Using the
higher FRPM count rather than the CEP multiplier results in the potential for larger
FRPM reimbursements than CEP reimbursements. The median reduction in predicted
reimbursements in these schools is $54 per student per year. There are several potential
reasons a school might opt to take a lower potential reimbursement under CEP. First,
schools may find the ability to offer free meals to all students is worth it, especially if they
perceive that they have a population of students, even if small, that slip through cracks in
the FRPM system that would benefit from access under CEP. Second, schools may be
able to offset a loss on CEP with administrative savings by avoiding the overhead of
certifying individual students as eligible for FRPM and then tracking the meals served.
Third, some of these schools are likely clustering with other schools with higher ISPs to
raise their reimbursement rate. Given available data, I cannot formally analyze this
strategy in my analysis, but these schools represent over 2,000 districts after removing
large clusters (such as the Los Angeles school district), indicating that most small ISP
schools are not a part of large clusters that would drastically change their
reimbursements. I predict that the number of meals served per year would decrease by
about half a million meals served per day under the HR 5003 contraction as a result of
the downward shift in participation rates after CEP is removed among both free-mealeligible and -ineligible students.
Impact on Households
The offer of lunches at no cost to families via CEP represents an economic benefit
to families in terms of both offset expenditures on food and saved time in preparing
lunches. When compared with meals prepared in small batches, there are economic
efficiencies to be gained by offering lunches made in central kitchens from ingredients
purchased in bulk. Despite partisan and popular press claims, numerous studies indicate
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that post-2010 reforms, school meals are typically high quality, nutritious, and balanced
(Gearan & Fox, 2020; Hecht et al., 2020; Johnson et al., 2016; Smith et al., 2016, Turner
& Chaloupka, 2014) and exceed the quality of the typical lunch packed at home
(Bergman et al., 2014; Briefel et al., 2009; Caruso & Cullen, 2015; Farris et al., 2013; Hur
et al., 2011; Johnston et al., 2012).
To estimate the value of the benefit of expanded CEP to households, I use existing
research on the costs of various types of children’s lunches. O’Keefe et al. (2020)
estimated the difference in value between school meals and home-prepared meals,
including an estimate of the labor needed to produce the meals and the costs of
ingredients and convenience foods used in their observations of packed lunches. They
estimated the value of ingredients and labor included in the preparation of a typical
homemade lunch to be $2.92 and the preparation of a home-packed lunch using
convenience foods to be $2.56 (O’Keefe et al., 2020). O’Keefe et al.’s (2020) study was
consistent with above-cited findings that school meals are nutritionally higher quality
than the average meal sent from home and additionally found that the meals served at
school were of greater value in terms of both ingredient costs and labor to replicate. They
valued the cost of replicating school lunches at $11.32 if they were prepared individually
at home. Adjusted to 2021 dollars, the value of these meals is estimated to be $3.37 for a
homemade lunch, $2.95 for a lunch using convenience foods, and $13.06 for a replicated
school lunch. A similar study by Caruso and Cullen (2015) estimated the value of the
food only in home-prepared meals at $2.30 (adjusted to 2021 US dollars) but did not
include the cost of labor, lending credence to the O’Keefe et al. (2020) estimates as a
conservative valuation of packed meals.
Using the O’Keefe et al. (2020) estimates, I estimate the value of school meals to
the household per year. These results are presented in Table 4.8. I estimate the full value
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of the offer of school lunches assuming that a student would take a meal every day (and
attend 180 school days). Due to student absences and days when the student does not
take a meal, this 100% participation rate is unlikely. I next estimate the value of meals
taken using the predicted change in the number of meals served per student given a
change from the means-tested FRPM system to CEP. I estimate that the average student
in a newly CEP school would take 28 more meals under CEP for a total of 120 meals per
year on average.
Table 4.8 Value of CEP Meals to Households
Outcome
Full value of the
offer of free
meals (180
meals)
Value of free
meals at
predicted
participation
rate

Replicated
School Lunch
$2,350

Homemade
lunch
$610

Convenience
Food Lunch
$530

Federal
Reimbursement
$660-$675

$1,570

$400

$350

$440-$450

Note. Values in 2021 USD, rounded to the nearest 10. Federal reimbursements are from
the USDA 2021–2022 school year for the contiguous United States and range from
$3.67-$3.75 based on school characteristics. Estimated value of meals prepared at home
take from O’Keefe et al. (2020).
In households where the children were previously ineligible for free or reducedprice meals at school, the offer of CEP is of substantial value. If such a child took a lunch
every day at school, it would represent a value to the household of $2,350 per year. Given
that most schools are in session for about 10 months a year, this represents a value of
$235 per month. This value represents both savings to the household in terms of offset
food and labor costs as well as the value of a higher quality meal at school. While it is
important to value the opportunity cost of time spent preparing meals and the meal
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quality differential in understanding the full value of CEP to households, these elements
may not have a direct impact on the household’s financial status. Instead, the actual
realized impact on the household’s finances is better estimated using the offset costs
from substituting school lunches for homemade or convenience lunches sent from home
as these substitutions are more realistic than the replicated school meal prepared at
home. The value of this change is between $350–$610 per school year or $35–$61 per
month, depending on the number and type of meals substituted.
For perspective, the USDA estimated the monthly cost of food for a family of four
with two school-aged children at $675 under the “thrifty” plan (USDA, 2021). By
substituting school lunches for home-prepared or convenience foods, the move of the
household’s two children from ineligible to eligible for free meals under CEP would
represent a savings of 10–18% per month. This estimate is slightly higher than Handbury
and Moshary’s (2021) estimate that families in areas with CEP spend 4.5% less on
groceries, a difference that could be partially explainable if some of the offset purchases
are from non-grocery sources such as convenience stores, restaurants, farmer’s markets,
and food pantries. Interestingly, households in areas with higher poverty tend to send
meals of higher cost to school, potentially due to the use of convenience foods to offset
the labor costs or due to a shortage of grocery stores in the neighborhood (Caruso &
Cullen, 2015), indicating that the benefit of free nutritious school meals may be of
greater value to families in low-income areas.
Additional Modifications to CEP
Not included in these analyses are proposals to reform ISP calculation, as these
proposals have been recently well studied (Blagg et al., 2022; Hulsey et al., 2020). An
ISP calculation reform that added Medicaid as an eligible status was piloted by the USDA
and a team at Mathematica and was found to increase the number of students counted as
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“categorically eligible” and thus counted towards a school’s ISP by about a third (Hulsey
et al., 2019). Also not included are proposals that fully eliminate or expand CEP, such as
proposals to eliminate CEP and revert all schools to the free and reduced-price system or
proposals that expand CEP to 100% eligibility, effectively replacing CEP with a fullyreimbursed nationwide universal free meal program. Proposals to fully expand to 100%
eligibility or to completely remove the program do not require projections as these
proposals would simply impact all public schools.
Conclusion
I estimate that the CEP program could be expanded to reach a far greater number
of students for a relatively modest increase in federal expenditures of between 11–16% of
current federal expenditures on school lunches. Comparatively, contraction of the
program offers the federal government little in the way of savings; the proposal to halve
the size of the program and revert schools back to the FRPM system would save less than
1% of current expenditures. CEP has been shown to be an effective program, and the
majority of schools that join the program stay in it; however, a large number of qualified
schools never join. Some of the rationale for a qualified school not to join CEP may be
based in non-fiscal reasons—for example, an area may assess that their population is
well served by the FRPM system and be confident that no student is left without a meal,
rendering the program unnecessary. However, one cannot rule out the very realistic
possibility that schools that do not join CEP, or that leave it, had the potential to be well
served by the program but could not make the financial situation tenable for their
budgets. Qualitative analysis would be well warranted to understand the barriers to CEP
implementation.
At the same time, the expansion of CEP offers families the potential to improve
student nutrition and to save time and money by leveraging efficiencies to be gained
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from sourcing and preparing lunches in a central kitchen. I estimate that the value of
lunches offered at no cost to families is up to $2,350 a year per child and conservatively
could offset a family’s food budget by 18% per month. This benefit reflects the value of
offset family expenditures and time but does not include additional potential family
benefits including the potential to increase household food security and reduce
household stress.
My analysis is limited only to the shift in federal expenditures from CEP
expansions and contractions. I do not estimate the economic value of saved
administrative time from CEP’s elimination of free and reduced-price meal eligibility
certification and meal tracking, which feasibly represents substantial savings to schools
and districts. Further, I do not estimate the value of eliminated “meal debt” or the
accrued unpaid charges from students who take meals at school without paying. Meal
debt can lead to a host of problematic consequences ranging from budgetary deficits on
the school side to harm to students from shame or food insecurity when they cannot pay.
Further research should be undertaken to understand the full costs and benefits of the
CEP program.
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